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(54) Plasma display panel 

(57) 1 *A plasma display panel comprises a front sub- 
strate 00) and a rear substrate (13), a plurality of row 
electrode pairs (X, Y) provided on the inner surface of 
the front substrate (10). a dielectric layer (11) provided 
on the inner surface of the front substrate (1 0) for cov- 
ering the row electrode pairs (X, Y), a plurality of column 
electrodes (D) provided on the inner surface of the rear 
substrate (13). a partition wall assembly (15) provided 
between the front substrate (10) and the rear substrate 



(1 3), said partition wall assembly (15) including a plural- 
ity of longitudinal partition walls (15a) and a plurality of 
lateral partition walls (15b), forming a plurality of dis- 
charge cells (C). In particular, the dielectric layer (11) 
has a plurality of projection portions (11 A) located cor- 
responding to and protruding toward the lateral partition 
walls (1 5b) of the partition wall assembly (1 5), in a man- 
ner such that there would be no slots formed between 
the dielectric layer (11) and the lateral partition walls 
(15b). 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a surface dis- 
charge type AC-driven plasma display panel, particular- 
ly to the discharge cell structure of such plasma display 
panel. 

[0002] Recently, there has been appeared in the mar- 
ket a new type of display device which is large in size 
and small in thickness, with one example being a sur- 
face discharge type AC-driven plasma display panel. 
[0003] Fig. 47 js a plane view schematically indicating 
a surface discharge type AC-driven plasma display pan- 
el made according to a prior art. Fig. 48 is a sectional 
view taken along line V - V in Fig. 47, Fig. 49 is a sec- 
tional view taken along line W - W in Fig. 47. 
[0004] As shown in Figs. 47 - 49, the conventional 
plasma display panel has at ront glass substrate 1 (serv- 
ing as a displaying surface), a plurality of row electrode 
pairs (X\ Y'), a dielectric layer 2 covering the row elec- 
trode pairs (X\ Y'), a protection layer 3 consisting of 
MgO covering the dielectric layer 2. 
[0005] Referring to Fig. 47, each row electrode pair 
(X 1 , Y') includes a pair of transparent electrodes (Xa\ 
Ya') consisting of ITO transparent electrically conductive 
film and having a relatively large width, and a pair of bus 
electrodes (Xb\ Yb') consisting of a metal film having a 
relatively small width. The bus electrodes (Xb\ Yb') are 
provided to compensate for the electric conductivity of 
the transparent electrodes (Xa\ Ya'). 
[0006] ^Further, two row electrodes forming each row 
electrode pair (X 1 . Y') are arranged in parallel with each 
other, forming a discharge gap g' therebetween, thereby 
forming one displaying line L for the plasma display pan- 
el (matrix display). 

[0007] Referring to Figs. 48 and 49, the conventional 
plasma display panel has a rear glass substrate 4 ar- 
ranged space-apart from the front glass substrate 1 , 
thereby forming an electric discharge space S' therebe- 
tween. Further, the display panel includes a plurality of 
column electrodes D' arranged orthogonal to the row 
electrodes (X\ Y 1 ), a plurality of belt-like partition walls 
5 provided between and in parallel with the column elec- 
trodes D', a fluorescent layer 6 including three kinds of 
original color portions 6(R), 6(G), 6(B). In detail, the flu- 
orescent layer 6 is so provided that it covers the side 
surfaces of the partition walls 5 and the column elec- 
trodes D\ 

[0008] In this way, the row electrode pairs (X, Y') are 
intersected with the column electrodes D', while the dis- 
charge space S' is divided by the partition walls 5 into a 
plurality of smaller sections, thereby forming a plurality 
of electric discharge cells C serving as a plurality of light 
emission units, as shown in Fig. 47. 
[0009] A displaying process of the surface discharge 
type AC-driven plasma display panel having the struc- 
ture shown in Figs. 47 - 48 will be described in the fol- 



lowing. 

[0010] At first, an addressing operation is conducted 
so that an electric discharge is effected selectively 
among the discharge cells C between the row electrode 

5 pairs (X', Y) and the column electrodes D. As a result, 
a plurality of lit-up cells (discharge cells C where wall 
charges have been formed in the dielectric layer 2) and 
a plurality of extinguished cells (discharge cells C where 
wall charges are not formed in the dielectric layer 2) are 

10 distributed on the panel corresponding to a picture to be 
displayed. 

[0011] Subsequently, discharge sustaining pulses are 
simultaneously applied to all the displaying lines L in a 
manner such that the row electrode pairs (X, Y) will al- 
is tentatively receive the discharge sustaining pulses. In 
this manner, surface discharge phenomenon will occur 
in lit-up cells once the discharge sustaining pulses are 
applied thereto. 

[0012] At this moment, since ultraviolet light will be 
20 generated due to the surface discharge in the lit-up cells, 
the fluorescent layer 6 (R, G, B) will be excited to effect 
light emission, thereby displaying a picture on the plas- 
ma display panel. 

[001 3] I n the above-described surface discharge type 

25 AC-driven plasma display panel, since a fluorescent lay- 
er 6 has been provided to cover not only the column 
electrodes D' but also the side faces of the belt-like par- 
tition walls 5, a light emission area within each discharge 
cell C* has been increased, thus increasing the bright- 

30 ness of a picture being displayed on the panel. 

[0014] However, with the above^lescribed surface 
discharge type AC-driven plasma display panel, if it is 
desired to improve the fineness of a displayed picture 
by reducing the size of each discharge cell C\ a total 

35 surface area of the fluorescent layer 6 will also be un- 
desirably reduced, resulting in a deterioration in the 
brightness of the displayed picture. 
[0015] To cope with the above problem, it is allowed 
to consider making narrow the pitch between each row 

40 electrode pair (X,Y'). This, however, would cause a 
problem called discharge interference between every 
two adjacent discharge cells C\ hence resulting in some 
misdischarges. 



[001 6] It is a first object of the present invention to pro- 
vide an improved plasma display panel capable of en- 
suring an improved fineness for a picture being dis- 

50 played on the panel, without causing the above-men- 
tioned problems such as a decrease in a displaying 
brightness and some misdischarges in discharge cells. 
[0017] It is a second object of the present invention to 
provide an improved plasma display panel capable of 

55 preventing a reflection of an external light incident on 
the panel, thereby improving the contrast of a picture 
being displayed on the panel. 

[0018] It is a third object of the present invention to 
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provide an improved plasma display panel capable hav- 
ing an improved resolution. 

[0019] It is a fourth object of the present invention to 
provide an improved plasma display panel capable of 
preventing a warpage in partition walls (which are pro- 
vided to divide a discharge space into a plurality of dis- 
charge cells), thereby preventing a possible deforma- 
tion in the predetermined shape of the discharge cells. 
[0020] It is a fifth object of the present invention to pro- 
vide an improved plasma display panel capable of pre- 
venting the formation of unwanted slots between a front 
glass substrate and a rear glass substrate, thereby 
avoiding any possible defect caused by such slots in the 
display panel. 

[0021] According to the present invention, there is 
provided a plasma display panel comprising: a front sub- 
strate; a plurality of row electrode pairs provided on the 
inner surface of the front substrate, said row electrode 
pairs being arranged in parallel with one another and 
extending in the row direction of the panel, with each 
row electrode pair forming a displaying line; a dielectric 
layer provided on the inner surface of the front substrate 
for coverring the row electrode pairs; a rear substrate 
arranged in parallel with and space-apart from the front 
substrate, forming a discharge space therebetween; a 
plurality of column electrodes provided on the inner sur- 
face of the rear substrate, said column electrodes being 
arranged in parallel with one another and extending in 
the column direction of the panel, in a manner such that 
at each intersection of a row electrode pair with a column 
electrode there is formed a light emission unit; a partition 
wall assembly provided between the front substrate and 
the rear substrate, said partition wall assembly including 
a plurality of longitudinal partition walls and a plurality 
of lateral partition walls, thereby dividing the discharge 
space into a plurality of discharge cells. In particular, the 
dielectric layer has a plurality of projection portions lo- 
cated corresponding to and protruding toward the lateral 
partition walls of the partition wall assembly, in a manner 
such that there would be no slots formed between the 
dielectric layer and the lateral partition walls. 
[0022] In one more aspect of the present invention, a 
slot is formed between the dielectric layer and each lon- 
gitudinal partition wall of the partition wall assembly. 
[0023] In one more aspect of the present invention, a 
fluorescent layer is formed to cover side faces of the lon- 
gitudinal partition walls and the lateral partition walls and 
exposed portions of another dielectric layer formed on 
the inner surface of the rear substrate . 
[0024] In one more aspect of the present invention, 
the partition wall assembly has a two-layer structure, 
one of which is a light absorbing layer located closer to 
the front substrate, and the other of which is a light re- 
flecting layer located closer to the rear substrate. 
[0025] In one more aspect of the present invention, 
each row electrode pair has two row electrodes each 
having a light absorbing layer facing the front substrate . 
[0026] In one more aspect of the present invention, 



each of the two row electrodes forming one electrode 
pair has a plurality of protruding portions, forming a plu- 
rality of discharge gaps between mutually facing pro- 
truding portions of the two row electrodes. 

s [0027] In one more aspect of the present invention, a 
mutual positional relationship between two row elec- 
trodes of a row electrode pair is alternatively changed 
from one displaying line to another, two mutually adja- 
cent row electrodes of every two mutually adjacent dis- 

io playing lines are connected to an identical common 
electrode main body. 

[0028] In one more aspect of the present invention, 
protruding portions of two mutually adjacent row elec- 
trodes of every two mutually adjacent displaying lines 

75 are connected with each other. 

[0029] In one more aspect of the present invention, 
there are formed a plurality of lateral light absorbing 
straps on the inner surface of the front substrate, with 
each lateral light absorbing strap being positioned be- 

20 tween two mutually adjacent row electrodes of every two 
mutually adjacent displaying lines. 
[0030] In one more aspect of the present invention, 
there are formed a plurality of longitudinal light absorb- 
ing straps on the inner surface of the front substrate, 

25 with each longitudinal light absorbing strap being posi- 
tioned corresponding to one longitudinal partition wall. 
[0031] In one more aspect of the present invention, a 
light absorbing layer is formed on the inner surface of 
the front substrate layer, said light absorbing layer hav- 

30 in g the same pattern corresponding to the lateral and 
longitudinal partition walls of the partition wall assembly. 
[0032] in one more aspect of the present invention, 
protruding portions of two row electrodes forming one 
displaying line have mutually facing head portions which 

35 are inclined with respect to the row direction of the panel. 
[0033] In one more aspect of the present invention, 
each displaying line includes a plurality of discharge 
cells repeatedly arranged in the order of R, G, B, each 
column includes a plurality of same color discharge 

40 cells, with every three discharge cells (R, G, B) arranged 
in a display line forming one picture element. 
[0034] In one more aspect of the present invention, 
each displaying line includes a plurality of discharge 
cells repeatedly arranged in the order of R, G, B, one 

45 displaying line being deviated in the row direction from 
its adjacent displaying line by one discharge cell, with 
every three discharge cells (R, G, B) arranged in a dis- 
play line forming one picture element. 
[0035] In one more aspect of the present invention, 

50 each displaying line includes a plurality of discharge 
cells repeatedly arranged in the order of R, G ; B, one 
displaying line being deviated in the row direction from 
its adjacent displaying line by half width of one discharge 
cell, with every three discharge cells (R, G, B) arranged 

55 in a display line forming one picture element. 

[0036] In one more aspect ol the present invention, 
each displaying line includes a plurality of discharge 
cells repeatedly arranged in the order of R, G 5 B, one 
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displaying line being deviated in the row direction from 
its adjacent displaying line by 1 .5 times the width of one 
discharge cell, in a manner such that each pitch element 
may also be formed by three discharge cells (R, G, B) 
which together form a triangular configuration bridging 
over two mutually adjacent displaying lines. 
[0037] In one more aspect of the present invention, 
each lateral partition wall of the partition wall assembly 
is divided into two portions by an elongated slot extend- 
ing in the row direction of the panel. 
[0038] In one more aspect of the present invention, 
each divided portion of each lateral partition wall has 
substantially the same width as that of each longitudinal 
partition wall of the partition wall assembly. 
[0039] In one more aspect of the present invention, a 
plurality of light absorbing straps are formed on the inner 
surface of the front substrate, in positions corresponding 
to the elongated slots. 

[0040] In one more aspect of the present invention, a 
plurality of light absorbing straps are formed on the inner 
surface of the front substrate, in positions corresponding 
to the longitudinal partition walls of the partition wall as- 
sembly. 

[0041] In one more aspect of the present invention, at 
least the longitudinal partition walls of the partition wall 
assembly have a two-layer structure, one of which is a 
light absorbing layer facing toward the front substrate, 
and the other of which is a light reflecting layer facing 
toward the rear substrate. 

[0042] In one more aspect of the present invention, 
each of two row electrodes of a row electrode pair in- 
cludes a^n elongated main body portion extending in the 
row direction of the panel and a plurality of protruding 
portions extending in the column direction of the panel, 
so that a plurality of discharge gaps are formed between 
mutually facing protruding portions of two elongated 
main body portions. In particular, each elongated main 
body portion is made by a metal film. Further, each pro- 
truding portion is formed by a transparent electrically 
conductive film, with its base end connected to an elon- 
gated main body portion. 

[0043] In one more aspect of the present invention, a 
light absorbing layer is formed on each elongated main 
body portion so that said light absorbing layer is inter- 
posed between the inner surface of the front substrate 
and the elongated main body portion. 
[0044] In one more aspect of the present invention, 
one elongated main body portion is shared by two mu- 
tually adjacent row electrodes of two mutually adjacent 
displaying lines. 

[0045] In one more aspect of the present invention, 
the outermost corner portions of each lateral partition 
wall are removed so as to form inclined surfaces there- 
on. 

[0046] In one more aspect of the present invention, 
outer end portions of partition wall assembly are formed 
in positions not facing the projection portions of the di- 
electric layer. 



[0047] In one more aspect of the present invention, 
outer end portions of each pair of lateral partition walls 
are combined with each other in positions not facing the 
projection portions of the dielectric layer. 
5 [0048] In one more aspect of the present invention, 
the partition wall assembly is made of a light transmis- 
sible material. 

[0049] In one more aspect of the present invention, 
each of two row electrodes of one row electrode pair has 

10 a plurality of protruding portions, thereby forming a plu- 
rality of discharge gaps between mutually facing pro- 
truding portions of the two row electrodes. Further, a mu- 
tual positional relationship between two row electrodes 
of one row electrode pair is alternatively changed from 

75 one displaying line to another. Moreover, one common 
electrode main body portion is shared by two mutually 
adjacent row electrodes of two mutually adjacent dis- 
playing lines. 

[0050] The above objects and features of the present 
20 invention will become better understood from the follow- 
ing description with reference to the accompanying 
drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

25 

[0051] Fig. 1 is a plane view indicating a plasma dis- 
play panel according to a first embodiment of the 
present invention. 

[0052] Fig. 2 is a cross sectional view taken along a 
30 line VI-VI in Fig. 1. 

[0053] Fig. 3 is a cross sectional view taken along a 
line V2-V2 in Fig. 1 . 

[0054] Fig. 4 is a cross sectional view taken along a 
line W1-W1 in Fig. 1. 
35 [0055] Fig. 5 is a cross sectional view taken along a 
line W2-W2 in Fig. 1. 

[0056] Fig. 6 is a plane view indicating a plasma dis- 
play panel according to a second embodiment of the 
present invention. 
40 [0057] Fig. 7 is a plane view indicating a plasma dis- 
play panel according to a third embodiment of the 
present invention. 

[0058] Fig. 8 is a plane view indicating a modified ex- 
ample of the third embodiment shown in Fig. 7. 
45 [0059] Fig. 9 is a plane view indicating a plasma dis- 
play panel according to a fourth embodiment of the 
present invention. 

[0060] Fig. 1 0 is a cross sectional view taken along a 
line V3-V3 in Fig. 9. 
so [0061] Fig. 1 1 is a cross sectional view taken along a 
line V4-V4 in Fig. 9. 

[0062] Fig. 1 2 is a cross sectional view taken along a 
line W3-W3 in Fig. 9. 

[0063] Fig. 1 3 is a cross sectional view taken along a 
ss fine W4-W4 in Fig. 9. 

[0064] Fig. 1 4 is a plane view indicating a plasma dis- 
play panel according to a fifth embodiment of the 
present invention. 
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[0065] Fig. 15 is a cross sectional view taken along a 
line V5-V5 in Fig. 14. 

[0066] Fig. 16 is a cross sectional view taken along a 
line V6-V6in Fig. 14. 

[0067] Fig. 1 7 is a plane view indicating a plasma dis- 
play panel according to a sixth embodiment of the 
present invention. 

[0068] Fig. 18 is a plane view indicating a plasma dis- 
play panel according to a seventh embodiment of the 
present invention. 

[0069] Fig. 1 9 is a plane view indicating a plasma dis- 
play panel according to an eighth embodiment of the 
present invention. 

[0070] Fig. 20 is a plane view indicating a plasma dis- 
play panel according to a ninth embodiment of the 
present invention. 

[0071] Fig. 21 is a plane view indicating a plasma dis- 
play panel according to a tenth embodiment of the 
present invention. 

[0072] Fig. 22 is a plane view indicating a plasma dis- 
play panel according to an eleventh embodiment of the 
present invention. 

[0073] Fig. 23 is a cross sectional view taken along a 
line V7-V7 in Fig. 22. 

[0074] Fig. 24 is a cross sectional view taken along a 
line V8-V8 in Fig. 22. 

[0075] Fig. 25 is a cross sectional view taken along a 
line W5-W5 in Fig. 22. 

[0076] Fig. 26 is a cross sectional view taken along a 
line W6-W6 in Fig. 22. 

[0077] Fig. 27 is a plane view indicating a plasma dis- 
play par\el according to a twelfth embodiment of the 
present invention. 

[0078] Fig. 28 is a cross sectional view taken along a 
line V9-V9 in Fig. 27. 

[0079] Fig. 29 is a cross sectional view taken along a 
line V10-V10in Fig. 27. 

[0080] Fig. 30 is a plane view indicating a plasma dis- 
play panel according to a thirteenth embodiment of the 
present invention. 

[0081] Fig. 31 is a plane view indicating a plasma dis- 
play panel according to a fourteenth embodiment of the 
present invention. 

[0082] Fig. 32 is a plane view indicating a plasma dis- 
play panel according to a fifteenth embodiment of the 
present invention. 

[0083] Fig. 33 is a cross sectional view taken along a 
line V11-V11 in Fig. 32. 

[0084] Fig. 34 is a cross sectional view taken along a 
line V12-V12 in Fig. 32. 

[0085] Fig. 35 is a cross sectional view taken along a 
line W7-W7 in Fig. 32. 

[0086] Fig. 36 is a cross sectional view taken along a 
line W8-W8 in Fig. 32. 

[0087] Fig. 37 is a plane view indicating a plasma dis- 
play panel according to a sixteenth embodiment of the 
present invention. 

[0088] Fig. 38 is a plane view indicating a plasma dis- 



play panel according to a seventeenth embodiment of 
the present invention. 

[0089] Fig. 39 is a plane view indicating a plasma dis- 
play panel according to an eighteenth embodiment of 
s the present invention. 

[0090] Fig. 40 is a plane view indicating a plasma dis- 
play panel according to a nineteenth embodiment of the 
present invention. 

[0091] Fig. 41 is a plane view indicating a plasma dis- 
play panel according to a twentieth embodiment of the 
present invention. 

[0092] Fig. 42 is a plane view indicating a plasma dis- 
play panel showing the shape of modified partition wall 
assembly of the present invention. 
[0093] Fig. 43 is a plane view indicating a plasma dis- 
play panel according to a 21th embodiment of the 
present invention. 

[0094] Fig. 44 is a cross sectional view taken along a 
line W9-W9 in Fig. 43. 

[0095] Fig. 45 is a cross sectional view taken along a 
line W10-W10 in Fig. 43. 

[0096] Fig. 46 is a cross sectional view taken along a 
line V13-V13 in Fig. 43. 

[0097] Fig. 47 is a plane view indicating a plasma dis- 
play panel according to a prior art. 
[0098] Fig. 48 is a cross sectional view taken along a 
line V-V in Fig. 47. 

[0099] Fig. 49 is a cross sectional view taken along a 
line W-W in Fig. 47. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

[0100] A first embodiment of the present invention is 
illustrated in Figs. 1-5. 

[0101] Referring to Figs. 1 - 5, a surface discharge 
type AC-driven plasma display panel of the present in- 
vention has a front glass substrate 10 serving as a dis- 
playing surface for the panel, a plurality of row electrode 
pairs (X,Y) mutually parallelly disposed on the inner sur- 
face of the front glass substrate 10. 
[01 02] Each row electrode X includes a plurality of T- 
shaped transparent electrodes Xa consisting of a trans- 
parent electrically conductive film made of I TO, and an 
elongated bus electrode Xb consisting of a metal film 
which is connected with one end of each T-shaped 
transparent electrode Xa. 

[0103] Similarly, each row electrode Y includes a plu- 
rality of T-shaped transparent electrodes Ya consisting 
of a transparent electrically conductive film made of ITO, 
and an elongated bus electrode Yb consisting o1 a metal 
film which is connected with one end of each T-shaped 
transparent electrode Ya. 

[0104] Further, two row electrodes (X, Y) forming a 
row electrode pair are arranged in parallel to each other, 
with a plurality of discharge gaps g formed between the 
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T-shaped transparent electrodes Xa and the T-shaped 
transparent electrodes Ya, thereby forming one display- 
ing line L for the plasma display panel (matrix display). 
[0105] The T-shaped transparent electrodes Xa, Ya 
are formed on the inner surface of the front glass sub- 
strate 10 by vapor-depositting ITO thereon, followed by 
a patterning treatment with the use of a photolithograph- 
ic method. 

[0106] On the other hand, each elongated bus elec- 
trode Xb includes a black colour electrically conductive 
layer Xb' (facing the front glass substrate 1 0) and a main 
electrically conductive layer Xb". Similarly, each elon- 
gated bus electrode Yb includes a black colour electri- 
cally conductive layer Yb' (facing the front glass sub- 
strate 10) and a main electrically conductive layer Yb". 
[0107] These bus electrodes Xb, Yb are formed by at 
first applying a silver paste (in which a black pigment 
has been mixed) to the inner surface of the front glass 
substrate 1 0, followed by a drying treatment, thereby ob- 
taining a dried black color paste layer. Further, a silver 
paste is applied to the dried black color paste layer, fol- 
lowed by a patterning treatment with the use of a pho- 
tolithographic method, and further through a sintering 
treatment, thus forming the bus electrodes Xb, Yb on 
the inner surface of the front glass substrate 10. 
[0108] Further, a dielectric layer 11 is formed on the 
inner surface of the front glass substrate 1 0 in a manner 
such that it covers up all the row electrode pairs (X,Y). 
Moreover, the dielectric layer 11 includes a plurality of 
projection portions 1 1 A located in positions correspond- 
ing to every two mutually adjacent bus electrodes Xb, 
Yb. ^ 

[01 09] The dielectric layer 1 1 may be formed by at first 
preparing an amount of low melting point glass paste 
and then forming the paste into several layers of films 
each having a predetermined thickness, followed by 
laminating the films and a sintering treatment. The pro- 
jection portions 11 A may be formed by screen-printing 
(with a predetermined thickness) a similar low melting 
point glass paste on to the dielectric layer 11, followed 
by a similar sintering treatment. 

[0110] Then, a protection layer 12 consisting of MgO 
is formed on the dielectric layer 11, thus coverring the 
projection portions 11 A. 

[0111] On the other hand, the plasma display panel 
has a rear glass substrate 13 arranged in parallel with 
and space-apart from the front glass substrate 1 0. A plu- 
rality of column electrodes D are provided on the inner 
surface of the rear glass substrate 1 3, and arranged or- 
thogonal to the row electrode pairs (X : Y), in positions 
corresponding to the T-shaped transparent electrodes 
Xa, Ya. 

[01 1 2] The column electrodes D are formed by vapor- 
depositting an Al alloy (such as Al-Mn alloy) on to the 
inner surface of the rear glass substrate 1 3, followed by 
a patterning treatment with the use of a photolithograph- 
ic method. 

[0113] Further, a white color dielectric layer 14 is 



formed on the inner surface of the rear glass substrate 
13 so as to cover up all the column electrodes D. More- 
over, a plurality of mutually orthogonal partition walls 
1 5a, 1 5b are formed on the dielectric layer 1 4, thus form- 
s ing a #-like partition wall assembly 1 5, as shown in Figs. 
1,2 and 4. 

[0114] The white color dielectric layer 14 may be 
formed by applying a glass paste (in which a white pig- 
ment has been mixed) to the inner surface of the rear 
io glass substrate 13 and the column electrodes D, fol- 
lowed by a drying treatment. 

[0115] The partition walls 15a are longitudinal parti- 
tion walls arranged in the column direction of the panel, 
while the partition walls 15b are lateral partition walls 
is arranged in the row direction of the panel and located 
in positions corresponding to the projection portions 11 A 
of the dielectric layer 11 . 

[0116] By virtue of the #-like partition wall assembly 

• 15, an electric discharge space formed between the 
20 front glass substrate 10 and the rear glass substrate 13 
is divided into a plurality of smaller discharge spaces S 
(Fig. 1) each enclosing a pair of mutually facing T- 
shaped transparent electrodes Xa, Ya between a pair of 
row electrodes (X, Y). 
2S [0117] In detail, each of the partition walls 15a and 15b 
has a two- layer structure including a black color layer 
(light absorbing layer) 1 5' (facing the front glass sub- 
strate 10) and a white color layer (light reflecting layer) 
15" (facing the rear glass substrate 1 3). 
30 [0118] The #~like partition wall assembly 15 may be 
formed in the following process. At first, a low melting 
point glass paste uniformly containing a white color pig- 
ment and a low melting point glass paste uniformly con- 
taining a black color pigment are applied successively 

35 to the dielectric layer 1 4, followed by a drying treatment. 
Then, a #-like mask is employed to selectively cut the 
thus formed white glass layer and the black glass layer 
by virtue of a sand blast treatment, thereby forming the 
desired #-like partition wall assembly 1 5. 

40 [0119] As shown in Fig. 4, a gap r is formed between 
each longitudinal partition wall 1 5a and the protection 
layer 12. On the other hand, as shown in Fig, 2, there is 
not any gap formed between the lateral partition walls 
15b and the protection layer 12. 

45 [0120] A fluorescent layer 16 is formed in a manner 
such that it covers the side surfaces (facing the dis- 
charge spaces S) of the longitudinal partition walls 1 5a 
and the lateral partition walls 1 5b, further covers the ex- 
posed portions (facing the discharge spaces S) of the 

50 dielectric layer 14. 

[01 21] The fluorescent layer 16 is arranged such that 
its different color portions (R, G, B) are arranged repeat- 
edly in the discharge, spaces S in the row direction of 
the panel. 

ss [0122] Then, a noble gas is sealed into the discharge 
spaces S. 

[0123] In a plasma display panel constituted in the 
above manner, the row electrode pairs (X, Y) are used 
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to form displaying lines L for a matrix display, while the 
discharge spaces S formed by the #-like partition wall 
assembly 15 are used to form discharge cells C. 
[0124] The operation of the plasma display panel 
made according to the present embodiment may be per- 
formed in the same manner as in the above-discussed 
prior art. 

[0125] Namely, at first, an addressing operation is 
conducted so that an electric discharge is effected se- 
lectively among the discharge cells C between the row 
electrode pairs (X, Y) and the column electrodes D. As 
a result, a plurality of lit-up cells (discharge cells C where 
wall charges have been formed in the dielectric layer 1 1 ) 
and a plurality of extinguished cells (discharge cells C 
where wall charges are not formed in the dielectric layer 
11 ) are distributed on the panel corresponding to a pic- 
ture to be displayed. 

[0126] Subsequently, discharge sustaining pulses are 
simultaneously applied to all the displaying lines L in a 
manner such that the row electrode pairs (X, Y) will al- 
ternatively receive the discharge sustaining pulses. In 
this manner, surface discharge phenomenon will occur 
in lit-up cells once the discharge sustaining pulses are 
applied. 

[0127] At this moment, since ultraviolet light will be 
generated due to the surface discharge in the lit-up cells, 
the fluorescent layer 16 (R, G, B) will be excited to effect 
light emission, thereby displaying a picture on the plas- 
ma display panel. 

[01 28] In the plasma display panel of the present em- 
bodiment, since a fluorescent layer 16 is provided on 
the dieleptric layer 1 4 to cover not only the exposed por- 
tions of the dielectric layer 1 4 but also all the side faces 
(facing the discharge spaces S) of the partition wall as- 
sembly 15, the surface area of the fluorescent layer 16, 
i.e., a light emission area within each discharge cell C 
has been increased, thus increasing the brightness of a 
picture being displayed on the panel. 
[0129] At this time, even if the size of each discharge 
cell C is made smaller in order to increase a fineness 
and a clarity of a picture being displayed, it is still allowed 
to ensure a required brightness for a picture. 
[01 30] Further, as shown in Fig. 1 ( since the T-shaped 
transparent electrodes Xa, Yaof each row electrode pair 
(X, Y) are facing each other and are independently en- 
closed in discharge cells C (i.e. : one discharge cell C 
contains one pair of transparent electrodes Xa, Ya), 
even if the size of each discharge cell C is made smaller 
in order to increase a fineness and a clarity of a picture 
being displayed, it is sure to prevent a discharge inter- 
ference from one discharge cell to an adjacent dis- 
charge cell in the row direction of the panel (along each 
displaying line L). 

[0131] Moreover, since the projection portions 11 A 
are formed on the dielectric layer 11 , and since the pro- 
tection layer 1 2 covering the projection portions 1 1 A are 
in tight contact with the lateral partition walls 15b, mu- 
tually adjacent discharge spaces S of mutually adjacent 



cells C in the column direction of the panel are isolated 
from each other (Figs. 2 and 5). Therefore, it is also sure 
to prevent a discharge interference from one discharge 
cell to an adjacent discharge cell in the column direction 

5 of the panel. 

[01 32] On the other hand, as shown in Figs. 3 and 4, 
the upper surface of each longitudinal partition wall 15a 
is facing some areas (not having projections 1 1 A) of the 
dielectric layer 11, forming a slot r between the upper 

io surface of each longitudinal partition wall 15a and the 
protectbn layer 12. In this way, mutually adjacent dis- 
charge spaces S of mutually adjacent discharge cells C 
in the row direction of the panel (along each displaying 
line L) are connected with one another through the slots 

15 r, thereby producing a priming effect enabling a kind of 
chain discharge (discharging continuously from one cell 
to another), thus ensuring a stabilized discharge in the 
plasma display panel. 

[0133] in addition, since the black color electrically 
20 conductive layers Xb\ Yb' (facing the front glass sub- 
strate 10) are formed in the manner as shown in Figs. 
2 and 3, it is sure to prevent a reflection of an external 
light coming from the outside through the front glass 
substrate 1 0, thereby enabling an improvement in the 
25 contrast of a picture being displayed oh the plasma dis- 
play panel. 

[01 34] Further, since the dielectric layer 1 4 formed on 
the inner surface of the rear glass substrate 1 3 is white 
in color, lights emitted by the fluorescent layer 16 are 

30 reflected towards the front glass substrate 1 0, thereby 
preventing the light from escaping towards the rear 
glass substrate 13, thus increasing the brightness of a 
picture being displayed on the panel. 
[01 35] Moreover, the dielectric layer 1 4 can also serve 

35 as a protection layer during a sand blast treatment. 
[0136] In addition, since the black color layer 15' is 
formed on the partition assembly 15, it is further sure to 
prevent a reflection of an external light coming from the 
outside through the front glass substrate 10, thereby en- 

40 abling a further improvement in the contrast of a picture 
being displayed on the plasma display panel. 
[0137] Further, since the side faces of the partition 
wall assembly 15 are mainly formed by the white color 
layer 15", lights emitted by the fluorescent layer 16 are 

45 reflected towards the front glass substrate 10, thus in- 
creasing the brightness of a picture being displayed on 
the panel. 

Second Embodiment 

50 

[01 38] A second embodiment of the present invention 
is illustrated in Fig. 6. 

[01 39] As shown in Fig. 6, a plasma display panel ac- 
cording to the second embodiment includes a plurality 
ss of displaying lines Li, Li+1 along which there are dis- 
posed row electrodes (Xi, Yi) in accordance with an ar- 
rangement of (Yi, Xi), (Xi+1 , Yi+1 ).„ in the column direc- 
tion of the panel. 
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[0140] In this way, T-shaped transparent electrodes 
(Xai, Xai+1) of mutually adjacent row electrodes (Xi, 
Xi+1 ) are allowed to be connected to a common (elon- 
gated) bus electrode Xbj, thus enabling a total area oc- 
cupied by the elongated bus electrodes to be smaller 
than that in the plasma display panel of the first embod- 
iment (Figs. 1 - 5). 

[0141] Further, each lateral wall 25b of a #-like parti- 
tion wall assembly 25 is allowed to be narrower in its 
width than that in the plasma display panel of the first 
embodiment (Figs. 1 - 5), thus ensuring each discharge 
space SI to be larger than that in the first embodiment, 
thereby making it possible to increase a total surface 
area of a fluorescent layer within each discharge space 
S1 , thus desirably increasing the brightness of the plas- 
ma display panel. 

[0142] Moreover, with the use of the common (elon- 
gated) bus electrodes Xbj, it is allowed to reduce a dis- 
charge current during an electric discharge of the plas- 
ma display panel. 

[01 43] In addition, it is also possible that mutually ad- 
jacent T-shaped transparent electrodes (Xai, Xai+1 ) of 
mutually adjacent row electrodes (Xi, Xi+1 ) may be con- 
nected to each other at the end portions thereof. 

Third Embodiment 

[01 44] A third embodiment of the present invention is 
illustrated in Fig. 7. 

[0145] As shown in Fig. 7, a plasma display pane! ac- 
cording to the third embodiment includes a plurality of 
displaying lines Li-1\ Li', U+V along which there are 
disposed row electrodes (Xi 1 , YV), in accordance with an 
arrangement of (Yi-V, XM'), (Xi 1 , Yi*), (Yi+1\ Xi+V)... in 
the column direction of the panel. 
[0146] In fact, T-shaped transparent electrodes (Xai- 
1\ Xai 1 ) of mutually adjacent row electrodes (Xt-1\ Xi 1 ) 
are allowed to be connected to a common (elongated) 
bus electrode Xbj', transparent electrodes (Yar\ Yai+1') 
of mutually adjacent row electrodes (Yi 1 , Yi+V) are al- 
lowed to be connected to a common (elongated) bus 
electrode Ybj\ 

[0147] In this way, with respect to mutually adjacent 
displaying lines (Li-1\ Li'), mutually adjacent row elec- 
trodes (Xi-1 Xi') are allowed to use a common bus elec- 
trode Xbj'. Similarly, with respect to mutually adjacent 
displaying lines (Li", Li+1 \ ), mutually adjacent row elec- 
trodes (Yi', Yi+1 ') are allowed to use a common bus elec- 
trode Ybj\ Such arrangement enables a total area oc- 
cupied by elongated bus electrodes to be smaller than 
that in the plasma display panel of the second embodi- 
ment (Fig. 6). 

[0148] Further, each lateral partition wall 25b' of a #- 
like partition wall assembly 25' is allowed to be narrower 
in its width than that in the plasma display panel of the 
first embodiment (Figs. 1 - 5), thus ensuring each dis- 
charge space SV to be larger than that in the first em- 
bodiment, thereby making it possible to increase a total 



surface area of a fluorescent layer within each discharge 
space S1\ thus desirably increasing the brightness of 
the plasma display panel. 

[0149] Moreover, with the use of common bus elec- 
s trodes Xbj', Ybj', it is possible to reduce a discharge cur- 
rent during an electric discharge of the plasma display 
panel. 

[0150] In addition, as shown in Fig. 8, it is possible 
that mutually adjacent T-shaped transparent electrodes 

10 (Xai-1 \ Xai') of mutually adjacent row electrodes (Xi-1 \ 
Xi 1 ) may be integrally connected to each other at the end 
portions thereof. Similarly it is also possible that mutu- 
ally adjacent T-shaped transparent electrodes (Yai\ 
Xai+1 ') of mutually adjacent row electrodes (Yi\ Yi+V) 

*s may be integrally connected to each other at the end 
portions thereof. 

Fourth Embodiment 

20 [0151] A fourth embodiment of the present invention 
is illustrated in Figs. 9 - 1 3. 

[0152] As shown in Figs. 9 - 1 3, a plasma display pan- 
el according to the fourth embodiment is almost the 
same as the plasma display panel of the first embodi- 
es ment (Figs. 1-5) except the following differences. 

[0153] Namely, the inner surface of the front glass 
substrate 10 has formed thereon a plurality of lateral 
light absorbing straps (light blocking straps) 30 and a 
plurality of longitudinal light absorbing straps (light 
30 blocking straps) 3V In detail, the lateral light absorbing 
straps 30 are so arranged that each of them is disposed 
between mutually adjacent (elongated) bus electrodes 
Yb, Xb of mutually adjacent row electrodes (X, Y). On 
the other hand, longitudinal light absorbing straps 31 are 
35 so formed that each of them is facing a longitudinal par- 
tition wall 35a of a #-like partition wall assembly 35. 
[01 54] The #-like partition wall assembly 35 has a sin- 
gle-layer structure white in color, which is a difference 
between the fourth embodiment and the first embodi- 
40 ment. 

[0155] In this way, all the portions on the innersurface 
of the front glass substrate 10 except those facing the 
discharge spaces S are covered up by the light absorb- 
ing straps 30, 31 and the black color electrically conduc- 
es tive layers Xb\ Yb' (as in the first embodiment). There- 
fore, it is sure to prevent a reflection of an external light 
coming from outside through the front glass substrate 
10, thereby enabling an improvement in the contrast of 
a picture being displayed on the plasma display panel, 
so [01 56] Nevertheless, it is also allowed to provide only 
one sort of the two kinds of the light absorbing straps 
30, 31 , i.e., it is also possible to provide either the lateral 
straps 30 or the longitudinal straps 31. 
[0157] Further, on the inner surface of the front glass 
ss substrate 10, there may be formed many pieces of dif- 
ferent color filters (not shown) corresponding to different 
color portions (R, G, B) of the fluorescent layer 16 (lo- 
cated in the discharge spaces S). 
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[0158] At this time, the two kinds of the light absorbing 
straps 30, 31 may be located in positions corresponding 
to slots formed between the ciffcrcrt color Mtcrs facing 
the discharge spaces S. 

5 

Fifth Embodiment 

[0159] A fifth embodiment of H"* present invention is 
illustrated in Figs. 14-16. 

[0160] As shown in Figs 14 t£ ,1 pLisrrvi display to 
panel according to the fifth emtodmem is almost the 
same as the plasma display :xmes ol inc tirst embodi- 
ment (Figs. 1 - 5) except the following differences. 
[0161] Namely, the inner surface ot the front glass 
substrate 10 has formed thereon a p-UKq light absorbing is 
layers 40 corresponding to the entire tall portions of) #- 
like partition wall assembly 45. 

[01 62] Bus electrodes Xob, Yob ot row electrodes Xo, 
Yo are each formed by only one layer which is an elec- 
trically conductive layer, located under the light absorb* 20 
ing layers 40. 

[0163] In this way, since the inner surface of the front 
glass substrate 10 is covered by the light absorbing lay- 
ers 40 except the portions facing the discharge spaces 
S, it is sure to prevent a reflection of an external light 25 
coming from outside through the front glass substrate 
10, thereby enabling an improvement in the contrast of 
a picture being displayed on the plasma display panel. 

Sixth Embodiment 30 

[01 64] > A sixth embodiment of the present invention is 
illustrated in Fig. 17. 

[0165] As shown in Fig. 17, a plasma display panel 
according to the sixth embodiment has a partition wall 35 
assembly 55 including longitudinal partition walls 55a 
and lateral partition walls 55b. 

[0166] In particular, each longitudinal partition wall 
55a has a width hi which is larger than that in any of the 
previous embodiments. Further, each end portion of 40 
each length (extending between two lateral partition 
walls 55b) of each longitudinal partition wall 55a be- 
comes larger towards a lateral partition wall 55b. 
[0167] Moreover, T-shaped transparent electrodes 
Xola, Yola of row electrodes Xo1, Yol have head por- 45 
tions Xol a', Yol a' which are inclined with respect to the 
displaying lines L and are facing each other with gaps 
g" formed therebetween. 

[0168] In this way, if each longitudinal partition wall 
55a has a larger width, and if a black color layer is so 
formed on the longitudinal partition wall 55a (in the same 
manner as in the first embodiment shown in Figs. 1 - 5), 
and further, if black color light blocking straps (or layers) 
are formed on the inner surface of the front glass sub- 
strate 1 0 in positions corresponding to the part it ion wall 55 
assembly 55 (in the same manner as in the fourth and 
fifth embodiments shown in Figs. 9 - 16), these black 
color layers (or straps) may be made larger in their ar- 



eas, thereby making it more exact to prevent a reflection 
of an external light coming from outside. 
[0169] Referring again to Fig. 1 7, each discharge gap 
g" has a length x which is required to be 200 - 250 mi- 
crons in order to reduce a discharge starting voltage. If 
the length is longer than 250 microns or shorter than 
200 microns, the discharge starting voltage will undesir- 
ably increase. . 

Seventh Embodiment 

[0170] A seventh embodiment of the present inven- 
tion is illustrated in Fig. 18. 

[0171] Fig. 18 is a plane view schematically indicating 
how a plurality of picture elements are formed by virtue 
of a plurality of discharge cells C including three kinds 
of colors R, G, B. 

[0172] As shown in Fig. 18, a plurality of discharge 
cells C are formed by virtue of a #-like partition wall as- 
sembly 15A. DA is used to represent column electrodes. 
[01 73] The discharge cells C are arranged in each dis- 
playing line L (row direction) in the order of R, G, B re- 
peatedly, and in each column (column direction) there 
are arranged a plurality of discharge cells belonging to 
only one kind of color. 

[0174] In fact, every three discharge cells C (R, G, B) 
arranged in a display line L will form one picture element 

GA. Thus, a plurality of picture elements GA are aligned 
in the column direction. 

Eighth Embodiment 

[0175] An eighth embodiment of the present invention 
is illustrated in Fig. 1 9. 

[01 76] Fig. 1 9 is also a plane view schematically indi- 
cating how a plurality of picture elements are formed by 
virtue of a plurality of discharge cells C including three 
kinds of colors R, G, B. 

[0177] As shown in Fig. 19, a plurality of discharge 
cells C are formed by virtue of a #-like partition wall as- 
sembly 1 5B. DB is used to represent column electrodes. 

[01 78] The discharge cells C are arranged in each dis- 
playing line L (row direction) in the order of R, G, B re- 
peatedly, but with one displaying line L being deviated 
from its adjacent displaying line L by one discharge cell 
C in the row direction (arranged in a manner shown in 
Fig. 19). 

[0179] In fact, every three discharge cells C (R, G, B) 
arranged in a display line L will form one picture element 

GB. Thus, when viewed in the column direction, one pic- 
ture element GB is deviated from its adjacent (in column 
direction) picture element GB by one discharge cell C 
in the row direction. 

[0180] In this way, since one picture element GB is 
deviated (when viewed in the column direction) from its 
adjacent (in column direction) picture element GB by 
one discharge cell C in the row direction, it is possible 
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to improve the resolution of a picture being displayed on 
the panel. 

Ninth Embodiment 

[0181] A ninth embodiment of the present invention is 
illustrated in Fig. 20. 

[0182] Fig. 20 is also a plane view schematically indi- 
cating how a plurality of picture elements are formed by 
virtue of a plurality of discharge cells C including three 
kinds of colors R, G, B. 

[0183] As shown in Fig. 20, a plurality of discharge 
cells C are formed by virtue of a #-like partition wall as- 
sembly 15C. DC is usedto represent column electrodes. 

[0184] In particular when viewed in the column direc- 
tion, two mutually adjacent (in column direction) dis- 
charge cells C are deviated from each other by half width 
of one cell C in the row direction. 
[0185] Accordingly, each of color portions Ft, G, B of 
one displaying line L is deviated from a corresponding 
color portion of an adjacent displaying line L by half 
width of one cell C in the row direction. 
[01 86] For this reason, the column electrodes DC are 
formed in a zigzag configuration as shown in Fig. 20, 
thereby permitting the formation of the arrangement of 
discharge cells C shown in Fig. 20. 
[0187] In this manner since each picture element GC 
consists of three discharge cells C (R, G ; B) arranged 
in the row direction, each of color portions R, G, B of 
one picture element on one displaying line L is deviated 
(in the rc«w direction) from a corresponding color portion 
of a corresponding picture element of an adjacent dis- 
playing line L by half width of one cell C, it is allowed to 
further improve the resolution of a picture being dis- 
played on the panel. 

Tenth Embodiment 

[01 88] A tenth embodiment of the present invention is 
illustrated in Fig. 21. 

[01 89] Fig. 21 is also a plane view schematically indi- 
cating how a plurality of picture elements are formed by 
virtue of a plurality of discharge cells C including three 
kinds of colors R, G, B. 

[0190] As shown in Fig. 21, a plurality of discharge 
cells C are formed by virtue of a #-like partition wall as- 
sembly 15D. DD is usedto represent column electrodes. 
[0191] In particular, when viewed in the column direc- 
tion, two mutually adjacent (in column direction) dis- 
charge cells C are deviated from each other by half width 
of one cell C in the row direction. 
[0192] In more detail each of color portions R, G, B 
of one displaying line L is deviated (in the row direction) 
from a corresponding color portion of an adjacent dis- 
playing line L by 1 .5 times the width of one cell C. 
[0193] Accordingly, similar to the ninth embodiment, 
the column electrodes DD are formed in a zigzag con- 



figuration as shown in Fig. 21 , thereby permitting the for- 
mation of the arrangement of discharge cells C shown 
in Fig. 21. 

[0194] In this manner, as shown in Fig. 21 , each pitch 
s element GD may also be formed by three discharge 
cells (R, G, B) which together form a triangular configu- 
ration bridging over two mutually adjacent displaying 
lines L, thereby -further improving the resolution of a pic- 
ture being displayed on the panel. 

10 

Eleventh Embodiment 

[01 95] An eleventh embodiment of the present inven- 
tion is illustrated in Figs. 22 - 26. 

is [0196] Referring to Figs. 22 - 26, a surface discharge 
type AC-driven plasma display panel according to the 
eleventh embodiment of the present invention has a 
front glass substrate 10 serving as a displaying surface 
for the panel., a plurality of row electrode pairs (X, Y) 

20 parallelly disposed on the inner surface of the front glass 
substrate 10. 

[0197] Each row electrode X includes a plurality of T- 
shaped transparent electrodes Xa each consisting of a 
transparent electrically conductive film made of I TO, 
25 and an elongated bus electrode Xb consisting of a metal 
film which is connected with one end of each T-shaped 
transparent electrode Xa. 

[0198] Similarly, each row electrode Y includes a plu- 
rality of T-shaped transparent electrodes Ya each con- 
30 sisting of a transparent electrically conductive film made 
of ITO, and an elongated bus electrode Yb consisting of 
a metal film which is connected with one end of each T- 
shaped transparent electrode Ya. 
[0199] Further, two row electrodes (X, Y) forming 
35 each row electrode pair are arranged in parallel to each 
other, with a plurality of discharge gaps g formed be- 
tween the T-shaped transparent electrodes Xa, Ya, 
thereby forming one displaying line L for the display pan- 
el (matrix display). 
40 [0200] The T-shaped transparent electrodes Xa, Ya 
are formed on the inner surface of the front glass sub- 
strate 10 by vapor-depositting ITO thereon, lollowed by 
a patterning treatment with the use of a photolithograph- 
ic method. 

45 [0201] On the other hand, each elongated bus elec- 
trode Xb includes a black colour electrically conductive 
layer Xb' (facing the front glass substrate 1 0) and a main 
electrically conductive layer Xb". Similarly, each elon- 
gated bus electrode Yb includes a black colour electri- 

50 cally conductive layer Yb* (facing the front glass sub- 
strate 10) and a main electrically conductive layer Yb". 
[0202] The elongated bus electrodes Xb, Yb are 
formed by at first applying a silver paste (in which a black 
pigment has been mixed) to the inner surface of the front 

55 glass substrate 10, followed by a drying treatment, 
thereby obtaining a dried black color paste layer. Fur- 
ther, a silver paste is applied to the dried black color 
paste layer, followed by a patterning treatment with the 
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use of a photolithographic method, and further through 
a sintering treatment, thus forming the bus electrodes 
Xb, Yb on the inner surface of the front glass substrate 
10. 

[0203] Further, the inner surface of the front glass 
substrate 10 has formed thereon a plurality of lateral 
fight absorbing straps (light blocking straps) 60 and a 
plurality of longitudinal light absorbing straps (light 
blocking straps) 61 . fn detail, the lateral light absorbing 
straps 60 are so arranged that each of them is disposed 
between mutually adjacent (elongated) bus electrodes 
Yb, Xb of mutually adjacent row electrodes (X, Y). On 
the other hand, longitudinal light absorbing straps 61 are 
so formed that each of them is facing a longitudinal par- 
tition wall 65a of a partition wall assembly 65. 
[0204] Further, a dielectric layer 11 is formed on the 
inner surface of the front glass substrate 10 in a manner 
such that it covers up all the row electrode pairs (X,Y). 
Moreover, the dielectric layer 11 includes a plurality of 
projection portions 11 A located in positions correspond- 
ing to every two adjacent bus electrodes Xb, Yb. 
[0205] The dielectric layer 1 1 may be formed by at first 
preparing an amount of low melting point glass paste 
and then forming the paste into several layers of films 
each having a predetermined thickness, followed by 
laminating the films and a sintering treatment. The pro- 
jection portions 11 A may be formed by screen-printing 
(with a predetermined thickness) a similar low melting 
point glass paste on to the dielectric layer 11, followed 
by a similar sintering treatment. 

[0206] Then, a protection layer 12 consisting of MgO 
is formetjl on the dielectric layer 11 . 
[0207] Similarly, the plasma display panel has a rear 
glass substrate 1 3 arranged in parallel with and space- 
apart from the front glass substrate 1 0. A plurality of col- 
umn electrodes D are provided on the inner surface of 
the rear glass substrate 1 3, and arranged orthogonal to 
the row electrode pairs (X, Y), in positions correspond- 
ing to the T-shaped transparent electrodes Xa, Ya. 
[0208] The column electrodes D are formed by vapor- 
depositting an Al alloy (such as Al-Mn alloy) on the inner 
surface of the rear glass substrate 1 3, followed by a pat- 
terning treatment with the use of a photolithographic 
method. 

[0209] Further, a white color dielectric layer 14 is 
formed on the inner surface of the rear glass substrate 
1 3 so as to cover up all the column electrodes D, and a 
plurality of mutually orthogonal partition walls 65a, 65b 
are formed on the dielectric layer 14, thereby forming a 
desired partition wall assembly 65. 
[0210] The white color dielectric layer 14 may be 
formed by applying a glass paste (in which a white pig- 
ment has been mixed) to the inner surface of the rear 
glass substrate 13 and the column electrodes D, fol- 
lowed by a drying treatment. 

[0211] The longitudinal partition walls 65a are ar- 
ranged in the column direction of the panel, while the 
lateral partition walls 65b are arranged in the row direc- 



tion of the panel corresponding to the projection portions 
11 A of the dielectric layer 1 1 . 

[0212] By virtue of the partition wall assembly 65, an 
electric discharge space formed between the front glass 

5 substrate 10 and the rear glass substrate 13 is divided 
into a plurality of smaller discharge spaces S (Fig. 22) 
each enclosing a pair of T-shaped transparent elec- 
trodes Xa, Ya between a pair of row electrodes (X, Y). 
[021 3] The partition wall assembly 65 may be formed 

10 in the following process. At first, a low melting point glass 
paste uniformly containing white color pigment is ap- 
plied to the dielectric layer 1 4, followed by a drying treat- 
ment so as to form a white glass layer. Then, a ladder- 
like mask is employed to selectively cut the white glass 

is layer with the use of a sand blast treatment, thereby 
forming a desired partition wall assembly 65 (including 
several ladder-like structures). 

[021 4] As shown in Fig. 25, a gap r is formed between 
each longitudinal partition wall 65a and the protection 
20 layer 12. On the other hand, as shown in Fig. 23, there 
is no any gap formed between the lateral partition walls 
65b and the protection layer 1 2. 

[0215] A fluorescent layer 16 is formed in a manner 
such that it covers the side surfaces (facing the dis- 
25 charge spaces S) of the longitudinal partition walls 65a 
and the lateral partition walls 65b, further covers the ex- 
posed portions (facing the discharge spaces S) of the 
dielectric layer 14. 

[021 6] However, the colors of the fluorescent layer 1 6 
30 are so arranged that R, G, B are arranged repeatedly in 
the discharge spaces S in the row direction of the panel. 
[0217] Then, a noble gas is sealed into the discharge 
spaces S. 

[0218] In fact, as shown in Figs. 22 - 24, each lateral 
3S partition wall 65b has been divided into two portions 
65b', 65b' separated from each other and an elongated 
slot SL is formed therebetween. Particularly, each elon- 
gated slot SL is located corresponding to a light absorb- 
ing strap 60 formed between two mutually adjacent dis- 
40 playing lines L on the inner surface of the front glass 
substrate 10. 

[021 9] Namely, the partition assembly 65 is formed in- 
to a plurality of ladder-like structures each extending in 
the row direction of the panel. Thus, a plurality of ladder- 
45 Hke structures are in parallel with one another, with an 
elongated slot SL formed between every two mutually 
adjacent ladder-like structures. 

[0220] However, the width of each elongated slot SL 
is set in a manner such that each of the divided portions 

so 65b', 65b' of each lateraJ partition wall 65b has the same 
width as that of each longitudinal partition wall 65a. 
[0221] In a plasma display panel constituted in the 
above manner, the row electrode pairs (X, Y) are used 
to form displaying lines L for a matrix display, while the 

55 discharge spaces S formed by the ladder-like partition 
wall assembly 65 are used to serve as discharge cells C. 
[0222] The operation of the plasma display panel 
made according to the present embodiment may be per- 
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formed in the same manner as in the above-discussed 
prior art. 

[0223] Namely, at first, an addressing operation is 
conducted so that an elec:nc discharge is cftccicd se- 
lectively among the discharge ceils C between the row 
electrode pairs (X, Y) and the column ciccsrcdes D As 
a result, a plurality of lit-up ecu- ; csc-vn oo c c» s C wncre 
wall charges have been formed m \uc diciocwc i.-.yc 11) 
and a plurality of extinguished ceiis rOiscnafqc cells C 
where wall charges are not formed m the dielectric layer 
11) are distributed on the panel corresponding to a pic- 
ture to be displayed. 

[0224] Subsequently, discharge sustainng pulses are 
simultaneously applied to all the displaying Incs L in a 
manner such that the row electrode pairs (X Y) will al- 
ternatively receive the discharge sustaining puises In 
this manner, surface discharge phenomenon win occur 
in lit-up cells once the discharge sustaining pulses are 
applied thereto. 

[0225] At this moment, since ultraviolet light will be 
generated due to the surface discharge in the lit-up cells, 
the fluorescent layer 16 (R, G, B) will be excited to effect 
light emission, thereby displaying a picture on the plas- 
ma display panel. 

[0226] In this way, since each lateral partition wall 65b 
is divided into two portions 65b', 65b 1 separated from 
each other by an elongated slot SL formed therebe- 
tween, and since the width of each elongated slot SL is 
set in a manner such that each of the divided portions 
65b\ 65b' of each lateral partition wall 65b has the same 
width as that of each longitudinal partition wail 65a, it is 
sure to prevent any troubles possibly caused by an ex- 
pansion of the partition wall assembly 65 during a sin- 
tering treatment, therefore preventing warpage of the 
front glass substrate 10 or the rear glass substrate 13 
so as to prevent deformation of the discharge cells C. 
[0227] In this way, all the portions on the inner surface 
of the front glass substrate 10 except those facing the 
discharge spaces S are covered up by the light absorb- 
ing straps 60, 61 and the black color electrically conduc- 
tive layers Xb\ Yb' (as in the first embodiment). There- 
fore, it is sure to prevent a reflection of an external light 
coming from outside through the front glass substrate 
1 0, thereby improving the contrast of a picture being dis- 
played on the plasma display panel. 
[0228] Nevertheless, it is also allowed to provide only 
one sort of the two kinds of the light absorbing straps 
60, 61 , i.e., it is also possible to provide either the lateral 
straps 60 or the longitudinal straps 61 . 
[0229] Further, on the inner surface of the front sub- 
strate 10, there may be formed many pieces of different 
color filters (not shown) corresponding to different color 
portions (Ft, G, B) of the fluorescent layer 16 (located in 
the discharge spaces S). 

[0230] At this time, the two kinds of the light absorbing 
straps 60, 61 may be located in positions corresponding 
to slots formed between the different color filters facing 
the discharge spaces S- 



Twelfth Embodiment 

[0231] A twelfth embodiment of the present invention 
is illustrated in" Figs. 27 - 29. 

5 [0232] As shown in Figs. 27 - 29, a plasma display 
panel according to the twelfth embodiment has a plural- 
ity of row electrodes (Xo, Yo) arranged on the inner sur- 
face of the front glass substrate 1 0 in the same manner 
as in the above Eleventh embodiment. 

io [0233] Further, on the inner surface of the front glass 
substrate 1 0 there are provided a plurality of black color 
light absorbing straps (light blocking strap) 70 corre- 
sponding to longitudinal partition walls 65a and lateral 
partition walls 65b of a ladder-like partition wall assem- 

is bly 65 and slots SL. 

[0234] As shown in Fig. 28, elongated bus electrodes 
(Xob, Yob) of each row electrode pair (Xo, Yo) are each 
formed only of a main electrically conductive layer and 
are located under the black color light absorbing straps 

20 70. 

[0235] Similar to the above eleventh embodiment, 
each lateral partition wall 65b has been divided into two 
portions 65b', 65' separated from each other and an 
elongated slot SL is formed therebetween. 
2B [0236] Particularly, each elongated slot SL is located 
corresponding to a light absorbing strap 70 formed be- 
tween two mutually adjacent displaying lines L on the 
inner surface of the front glass substrate 10. 
[0237] However, the width of each elongated slot SL 
30 is set in a manner such that each of the divided portions 
65b', 65b' of each lateral partition wall 65b has the same 
with as that of each longitudinal partition wall 65a. 
[0238] In this way, since each of the divided portions 
65b', 65b 1 of each lateral partition wall 65b has the same 
35 width as that of each longitudinal partition wall 65a, it is 
sure to prevent any troubles possibly caused by an ex- 
pansion of the partition wall assembly 65 during a sin- 
tering treatment, therefore preventing warpage of the 
front glass substrate 10 or the rear glass substrate 13, 
40 so as to prevent deformation of the discharge cells. 
[0239] Further, in this way, the inner surface of the 
front glass substrate 10 except those facing the dis- 
charge spaces S are covered up by the light absorbing 
straps 70. Therefore, it is sure to prevent a reflection of 
45 an external light coming from outside through the front 
glass substrate 10, thereby improving the contrast of a 
picture being displayed on the plasma display panel. 



Thirteenth Embodiment 



so 



[0240] A thirteenth embodiment of the present inven- 
tion is illustrated in Fig. 30. 

[0241] As shown in Fig. 30, a plasma display panel 
according to the thirteenth embodiment includes a plu- 
ss rality of displaying lines Li-V, Li', Li+1' along which 
there are disposed row electrodes in accordance with 
an arrangement of (Yi-V, Xi-1'), (Xi\ Yi* ), (Yi+V Xi+V )... 
in the column direction of the panel. 
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[0242] In fact, T-shaped transparent electrodes (Xai- 
1V Xai') of mutually adjacent row electrodes (Xi-1\ Xi') 
are integrally connected to each other at base portions 
thereof. Similarly, T-shaped transparent electrodes 
(Yai\ Yai+i') of mutually adjacent row electrodes (YV, 
Y+1 ') are integrally connected to each other at base por- 
tions thereof. 

[0243] Further, the T-shaped transparent electrodes 
(Xai-V, Xai') of mutually adjacent row electrodes (Xi-V, 
Xi') are connected to a common (elongated) bus elec- 
trode Xbj', while the T-shaped transparent electrodes 
(Yai\ Yai+i') of mutually adjacent row electrodes (YV, 
Y+1 ') are connected to a common (elongated) bus elec- 
trode YbjV 

[0244] Similar to the above eleventh and twelfth em- 
bodiments, each lateral partition wall 65b has been di- 
vided into two portions 65b\ 65b' separated from each 
other and an elongated slot SL is formed therebetween. 
[0245] Also, similar to the above eleventh and twelfth 
embodiments, the width of each elongated slot SL is set 
in a manner such that each of the divided portions 65b', 
65' of each lateral partition wall 65b has the same width 
as that of each longitudinal partition wall 65a. 
[0246] In this way, since each of the divided portions 
65b', 65b' of each lateral partition wall 65b has the same 
width as that of each longitudinal partition wall 65a, it is 
sure to prevent any troubles possibly caused by an ex- 
pansion of the partition assembly 65 during a sintering 
treatment therefore preventing warpage of the front 
glass substrate 10 or the rear glass substrate 1 3, so as 
to prevent deformation of the discharge cells. 
[0247] .Further since the T-shaped transparent elec- 
trodes (Xai-V. Xai') of mutually adjacent row electrodes 
(Xi-i*. Xi') are allowed to use a common (elongated) bus 
electrode XbjV and since the T-shaped transparent elec- 
trodes (YaiV Yai+i') of mutually adjacent row electrodes 
(YV, Y+V) are allowed to use a common (elongated) 
bus electrode YbjV the areas occupied by the elongated 
bus electrodes Xbj* and Ybj' are allowed to be smaller 
than those occupied by the elongated bus electrodes in 
the eleventh embodiment shown in Figs. 22 - 26. 
[0248] In this way, each lateral wall 65b of the partition 
wall assembly 65 is allowed to be narrower in its width 
than that in the plasma display panel oTthe eleventh em- 
bodiment (Figs. 22 - 26), thus ensuring each discharge 
space SI* to be larger than that in the eleventh embodi- 
ment, thereby making it possible to increase total sur- 
face area of the fluorescent layer within the discharge 
spaces S1\ thus desirably increasing the brightness of 
the plasma display panel. 

[0249] Moreover, with the use of common (elongated) 
bus electrodes Xbj', Ybj' it is possible to reduce a dis- 
charge current during an electric discharge of the plas- 
ma display panel. 

[0250] Here, each of the (elongated) bus electrodes 
Xbj', Ybj' may be formed into a two-layer structure in- 
cluding a black color electrically conductive layer and a 
main electrically conductive layer. Alternatively, each of 
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the bus electrodes Xbj', Ybj' may be formed into a one- 
layer structure, while black color light absorbing straps 
may be interposed between the one-layer bus elec- 
- trades Xbj', Ybj' and the inner surface of the front glass 
5 substrate 1 0. In this way, it is sure to prevent a reflection 
of an external light coming from outside through the front 
glass substrate 10, thereby improving the contrast of a 
picture being displayed on the plasma display panel. 

Fourteenth Embodiment 

[0251] A fourteenth embodiment of the present inven- 
tion is illustrated in Fig. 31 . 

[0252] As shown in Fig. 31 , a plasma display panel 
according to the fourteenth embodiment includes a plu- 
rality of displaying lines Li, Li+1 along which there 
are disposed row electrodes in accordance with an ar- 
rangement (Xi, Yi), (Yi+1, Xi+1 )... in the column direc- 
tion of the panel. 

[0253] Further, T-shaped transparent electrodes (Xai, 
Xai+1 ) of mutually adjacent row electrodes (Xi, Xi+1 ) are 
connected to a common (elongated) bus electrode Xbj. 
[0254] Similar to the above eleventh to thirteenth em- 
bodiments, each of lateral partition walls 75b1, 75b2 ... 
of a partition wall assembly 75 is divided into two por- 
tions (75b1\ 75bV), (75b2', 75b2') separated from each 
other and elongated slots SL1, SL2 „. are formed ther- 
ebetween. 

[0255] Also, similar to the above eleventh to thirteenth 
embodiments, the width of each of the elongated slots 
SL1 , SL2 :.. is set in a manner such that each of the 
divided portions 75b V, 75b2' ... of the lateral partition 
walls. 75b 1 , 75b2 ... has substantially the same width as 
that of each longitudinal partition wall 75a. 
[0256] In this way, since the divided portions 75b V, 
75b2' ... of the lateral partition walls 75b1 , 75b2 ... of the 
partition wall assembly 75 have substantially the same 
width as that of each longitudinal partition wall 75a, it is 
sure to prevent any troubles possibly caused by an ex- 
pansion of the partition wall assembly 75 during a sin- 
tering treatment, therefore preventing warpage of the 
front glass substrate 10 or the rear glass substrate 13 
and a possible damage of the partition wall assembly 
75, thereby preventing a deformation of the discharge 
cells. 

[0257] Further, since mutually adjacent row elec- 
trodes (Xi, Xi+1 ) are allowed to use common (elongated) 
bus electrodes Xbj, the area occupied by the bus elec- 
trodes Xbj is allowed to be smaller than that occupied 
by the bus electrodes in the eleventh embodiment 
shown in Figs. 22 - 26. 

[0258] In this way, lateral walls 75b1 , 75b2 ... of the 
partition wall assembly 75 are allowed to be narrower in 
their width than those in the plasma display panel of the 
eleventh embodiment (Figs. 22 - 26), thus ensuring 
each discharge space SY to be larger than that in the 
eleventh embodiment, thereby making it possible to in- 
crease total surface area of the fluorescent layer within 
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the discharge spaces S1 thus desirably increasing the 
brightness of the plasma display panel. 
[0259] Moreover, with the use of each common (elon- 
gated) bus electrode Xbj, it is possible to reduce a dis- 
charge current during an electric discharge of the plas- 
ma display panel. 

Fifteenth Embodiment 

[0260] A fifteenth embodiment of the present inven- 
tion is illustrated in Figs. 32 - 36. 
[0261] Referring to Figs. 32 - 36, a plasma display 
panel made according to the fifteenth embodiment has 
a front glass substrate 10 serving as a displaying sur- 
face for the panel, a plurality of row electrode pairs (X, 
Y) parallelly disposed on the inner surface of the front 
glass substrate 1 0. 

[0262] Each row electrode X includes a plurality of T- 
shaped transparent electrodes Xa each consisting of a 
transparent electrically conductive film made of ITO, 
and an elongated bus electrode Xb consisting of a metal 
film which is connected with one end of each T-shaped 
transparent electrode Xa. 

[0263] Similarly, each row electrode Y includes a plu- 
rality of T-shaped transparent electrodes Ya each con- 
sisting of a transparent electrically conductive film made 
of ITO, and an elongated bus electrode Yb consisting of 
a metal film which is connected with one end of each T- 
shaped transparent electrode Ya. 
[0264] Further, two row electrodes (X, Y) forming a 
row electrode pair are arranged in parallel to each other, 
with a plurality of discharge gaps g formed between the 
T-shaped transparent electrodes Xa and the T-shaped 
transparent electrodes Ya, thereby forming one display- 
ing line L for the display panel (matrix display). 
[0265] The T-shaped transparent electrodes Xa, Ya 
are formed on the inner surface of the front glass sub- 
strate 10 by vapor-depositting ITO thereon, followed by 
a patterning treatment with the use of a photolithograph- 
ic method. 

[0266] On the other hand, each elongated bus elec- 
trode Xb includes a black colour electrically conductive 
layer Xb" (facing the front glass substrate 10) and a main 
electrically conductive layer Xb". Similarly, each elon- 
gated bus electrode Yb includes a black colour electri- 
cally conductive layer Yb' (facing the front glass sub- 
strate 10) and a main electrically conductive layer Yb*. 
[0267] The elongated bus electrodes Xb, Yb are 
formed by at first applying a silver paste (in which a black 
pigment has been mixed) to the inner surface of the front 
glass substrate 10, followed by a drying treatment, 
thereby obtaining a dried black color paste layer. Fur- 
ther, a silver paste is applied to the dried black color 
paste layer, followed by a patterning treatment with the 
use of a photolithographic method, and further through 
a sintering treatment, thus forming the elongated bus 
electrodes Xb, Yb on the inner surface of the front glass 
substrate 10. 



[0268] Further, the inner surface of the front glass 
substrate 10 has formed thereon a plurality of lateral 
light absorbing straps (light blocking straps) 80 and a 
plurality of longitudinal light absorbing straps (light 

5 blocking straps) 81-. In detail, the lateral light absorbing 
straps 80 are so arranged that each of them is disposed 
between mutually adjacent elongated bus electrodes 
Yb, Xb of mutually adjacent row electrodes (X, Y). On 
the other hand, light absorbing straps 81 are so formed 

10 that each of them is facing a longitudinal partition wail 
85a of a #-like partition wall assembly 85. 
[0269] Further, a dielectric layer 11 1 is formed on the 
inner surface of the front glass substrate 10 in a manner 
such that it covers up all the row electrode pairs (X,Y). 

is [0270] The dielectric layer 11" may be formed by at 
first preparing an amount of low melting point glass 
paste and then forming the paste into several layers of 
films each having a predetermined thickness, followed 
by laminating the films and a sintering treatment. 

20 [0271] Then, a protection layer 12' consisting of MgO 
is formed on the exposed surface of the dielectric layer 
11'. 

[0272] On the other hand, the plasma display panel 
has a rear glass substrate 1 3 arranged in parallel with 

2S and space-apart from the front glass substrate 1 0. A plu- 
rality of column electrodes D are provided on the inner 
surface of the rear glass substrate 1 3, and arranged or- 
thogonal to the row electrode pairs (X, Y), in positions 
corresponding to the T-shaped transparent electrodes 

30 Xa, Ya. 

[0273] The column electrodes D are formed by vapor- 
depositting an Al alloy (such as Al-Mn alloy) on the inner 
surface of the rear glass substrate 1 3, followed by a pat- 
terning treatment with the use of a photolithographic 
35 method. 

[0274] Further, a white color dielectric layer 14 is 
formed on the inner surface of the rear glass substrate 
13 so as to cover up all the column electrodes D, a plu- 
rality of mutually orthogonal partition walls 85a, 85b are 

40 formed on the dielectric layer 14. 

[0275] The white color dielectric layer 14 may be 
formed by applying a glass paste (in which a white pig- 
ment has been mixed) to the inner surface of the rear 
glass substrate 13 and the column electrodes D, fol- 

45 lowed by a drying treatment. 

[0276] The partition walls 85a are longitudinal parti- 
tion walls arranged in the column direction of the panel 
corresponding to the column electrodes D, while the 
partition walls 85b are lateral partition walls arranged in 

50 the rowdirection of the panel, thereby forming a partition 
wall assembly 85 in contact with the surface of the pro- 
tection layer 12 1 . 

[0277] By virtue of the partition wall assembly 85, an 
electric discharge space formed between the front glass 
55 substrate 10 and the rear glass substrate 13 is divided 
into a plurality of smaller discharge spaces S (Fig. 32) 
each enclosing a pair of T-shaped transparent elec- 
trodes Xa, Ya between a pair of row electrodes (X, Y). 
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[0278] Then, as shown in Fig. 32, a plurality of slits 
S1 are formed on the longitudinal partition walls 85a so 
that every two adjacent discharge spaces S are com- 
municated with each other 

[0279] In addition, as shown in Figs. 32 - 34, each lat- 
eral partition wall 85b has been divided into two portions 
85b', 85b' separated from each other and an elongated 
slot SL is formed therebetween. Particularly, each elon- 
gated slot SL is located corresponding to a light absorb- 
ing strap 80 formed between two mutually adjacent dis- 
playing lines L on the inner surface of the front glass 
substrate 10. 

[0280] However, the width of each elongated slot SL 
is set in a manner such that each of the divided portions 
85b', 85b' of each lateral partition wall 68b has the same 
with as that of each longitudinal partition wall 85a. 
[0281] The partition assembly 85 may be formed in 
the following process. At first, a low melting point glass 
paste uniformly containing a white color pigment is ap- 
plied to the dielectric layer 1 4, followed by a drying treat- 
ment. Then, a specifically shaped mask is employed to 
selectively cut the white glass layer with the use of a 
sand blast treatment, thereby forming the desired parti- 
tion wall assembly 85. 

[0282] A fluorescent layer 16 is formed in a manner 
such that it covers the side surfaces (facing the dis- 
charge spaces S) of the longitudinal partition walls 85a 
and the lateral partition walls 85b, further covers the ex- 
posed portions (facing the discharge spaces S) of the 
dielectric layer 1 4. 

[0283] However, the colors of the fluorescent layer 1 6 
are so arranged that R, G, B are arranged repeatedly in 
the discharge spaces S in the row direction of the panel 
(as shown in Fig. 35). 

[0284] Then, a noble gas is sealed into the discharge 
spaces S. In a plasma display panel constituted in the 
above manner, the row electrode pairs (X,Y) are used 
to form displaying lines L for a matrix display, while the 
discharge spaces S formed by partition wall assembly 
85 are used to serve as discharge cells C. 
[0285] The operation of the plasma display panel 
made according to the present embodiment may be per- 
formed in the same manner as in the previous embodi- 
ments. 

[0286] Namely, at first, an addressing operation is 
conducted so that an electric discharge is effected se- 
lectively among the discharge cells C between the row 
electrode pairs (X, Y) and the column electrodes D. As 
a result, a plurality of lit-up ceils (discharge cells C where 
wall charges have been formed in the dielectric layer 
1V) and a plurality of extinguished cells (discharge cells 
C where wall charges are not formed in the dielectric 
layer 11 ') are distributed on the panel corresponding to 
a picture to be displayed. 

[0287] Subsequently, discharge sustaining pulses are 
simultaneously applied to all the displaying lines L in a 
manner such that the row electrode pairs (X, Y) will al- 
ternatively receive the discharge sustaining pulses. In 



this manner, surface discharge phenomenon will occur 
in lit-up cells once the discharge sustaining pulses are 
applied thereto. 

[0288] At this moment, since ultraviolet light will be 
5 generated due to the surface discharge in the lit-up cells, 
the fluorescent layer 1 6 (R, G, B) will be excited to effect 
light emission, thereby displaying a picture on the plas- 
ma display panel. 

[0289] In use of the plasma display panel, although 

10 the upper surface of the partition wall assembly 85 is in 
tight contact with the inner surface of the protection layer 
12', a plurality of slits S1 are formed on the longitudinal 
partition walls 85a so that every two adjacent discharge 
spaces S are communicated with each other, in this way, 

15 the discharging gas and priming particles sealed in one 
discharge space S is allowed to move to its adjacent 
discharge space S, thereby producing a priming effect 
enabling a kind of chain discharge (discharging contin- 
uously from one cell to another), thus ensuring a stabi- 

20 Hzed discharge in the plasma display panel. 

[0290] Further, since each lateral partition wall 85b is 
divided into two portions 85b', 85b' separated from each 
other by an elongated slot SLformed therebetween, and 
since the width of each elongated slot SL is set in a man- 

25 ner such that each of the divided portions 85b*, 85b' of 
each lateral partition wall 85b has the same width as 
that of each longitudinal partition wall 85a, it is sure to 
prevent any troubles possibly caused by an expansion 
of the partition wall assembly 85 during a sintering treat- 

30 ment, therefore preventing warpage of the front glass 
substrate 1 0 or the rear glass substrate 1 3, so as to pre- 
vent deformation of the discharge cells. 

Sixteenth Embodiment 

35 

[0291] A sixteenth embodiment of the present inven- 
tion is illustrated in Fig. 37. 

[0292] Referring to Fig. 37, a plasma display panel 
made according to the sixteenth embodiment is almost 

40 the same as that described in the above fifteenth em- 
bodiment except that a plurality of slits sl l are formed on 
lateral partition walls 95b of a partition wall assembly 95 
in positions not facing the T-shaped transparent elec- 
trodes Xa s Ya, in a manner such that every two dis- 

45 charge spaces S mutually adjacent to each other in the 
column direction of the panel are communicated with 
each other. 

[0293] In this way, since a plurality of slits si" are 
formed on lateral partition walls 95b of the partition wall 
50 assembly 95 in positions not facing the T-shaped trans- 
parent electrodes Xa, Ya, a possible spreading phenom- 
enon of discharge may be prohibited by virtue of the lat- 
eral partition walls 95b of the partition wall assembly 95. 



[0294] A seventeenth embodiment of the present in- 
vention is illustrated in Fig. 38. 
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[0295] Fig. 38 is a plane view schematically indicating 
how a plurality of picture elements GA are formed by 
virtue of a plurality of discharge cells C including three 
kinds of colors R, G, B. 

[0296] As shown in Fig. 38, a plurality of discharge 
cells C are formed by virtue of a ladder-like partition wall 
assembly 15A. DA is used to represent column elec- 
trodes. 

[0297] The discharge cells C are arranged in each dis- 
playing line L (row direction) in the order of R, G, B re- 
peatedly, and in each column (column direction) there 
are arranged a plurality of discharge cells belonging to 
only one kind of color. 

[0298] In fact, every three discharge cells C (R, G, B) 
arranged in a display line L will form one picture element 

GA. Thus, a plurality of picture elements GA are aligned 
in the column direction. 

[0299] In this way, since each of lateral partition walls 
15Ab of the partition assembly ISA is divided into two 
portions 15Ab* , 15Ab\ and since each divided portion 
1 5Ab' has substantially the same widths as that of each 
longitudinal partition wall 15Aa, it is sure to prevent any 
troubles possibly caused by an expansion of the parti- 
tion wall assembly 15A during a sintering treatment, 
therefore preventing warpage of the front glass sub- 
strate 10 or the rear glass substrate 13 and a possible 
damage of the partition wall assembly 15A, thereby pre- 
venting a deformation of the discharge cells. 

Eighteenth Embodiment 

[0300] ^An eighteenth embodiment of the present in- 
vention is illustrated in Fig. 39. 

[0301] Fig 39 is also a plane view schematically indi- 
cating how a plurality of picture elements GB are formed 
by virtue of a plurality of discharge cells C including three 
kinds of colors R, G t B. 

[0302] As shown in Fig. 39, a plurality of discharge 
cells C are formed by virtue of a ladder-like partition as- 
sembly 1 5B DB is used to represent column electrodes. 
[0303] The discharge cells C are arranged in each dis- 
playing line L (row direction) in the order of R, G, B re- 
peatedly, but with one displaying line L being deviated 
from its adjacent (in column direction) displaying line L 
by one discharge cell C in the row direction. 
[0304] In fact, every three discharge cells C (R, G, B) 
arranged in a display line L will form one picture element 

GB. Thus, when viewed in the column direction, one pic- 
ture element GB is deviated (in the row direction) from 
its adjacent (in column direction) picture element GB by 
one discharge cell C. 

[0305] In this way, since one picture element GB is 
deviated (in row direction) from its adjacent (in column 
direction) picture element GB by one discharge cell C, 
it is possible to improve the resolution of a picture being 
displayed on the panel. 

[0306] Further, since each of lateral partition walls 
15Bb of the partition wall assembly 15B is divided into 



two portions 1 5Bb\ 1 5Bb\ and since each divided por- 
tion 15Bb' has substantially the same width as that of 
each longitudinal partition wall 1 5Ba, it is sure to prevent 
- any troubles possibly caused by an expansion of the 
s partition wall assembly 1 SB during a sintering treatment, 
therefore preventing warpage of the front glass sub- 
strate 10 or the rear glass substrate 13 and a possible 
damage of the partition wall assembly 15B, thereby pre- 
venting a deformation of the discharge cells. 

10 

Nineteenth Embodiment 

[0307] A nineteenth embodiment of the present inven- 
tion is illustrated in Fig. 40. 
is [0308] Fig. 40 is also a plane view schematically indi- 
cating how a plurality of picture elements GC are formed 
by virtue of a plurality of discharge cells C including three 
kinds of colors R, G, B. 

[0309] As shown in Fig. 40, a plurality of discharge 

20 cells C are formed by virtue of a ladder-like partition as- 
sembly 1 SC. DC is used to represent column electrodes. 
[0310] In particular, when viewed in the column direc- 
tion, two mutually adjacent (in column direction) dis- 
charge cells C are deviated from each other by half width 

25 of one cell C in the row direction. 

[0311] Accordingly, each of color portions R, G, B of 
one displaying line L is deviated from a corresponding 
color portion of an adjacent displaying line L by half 
width of one cell C in the row direction. 

30 [0312] For this reason, the column electrodes DC are 
formed in a zigzag configuration as shown in Fig. 40, 
thereby permitting the formation of the above arrange- 
ment of discharge cells C shown in Fig. 40. 
[0313] In this manner, since each picture element GC 

35 consists of three discharge cells C (R, G, B) arranged 
in the row direction, each of color portions R, G, B of 
one picture element on one displaying line L is deviated 
(in the row direction) from a corresponding color portion 
of a corresponding picture element on an adjacent dis- 

40 playing line L by half width of one cell C, it is allowed to 
further improve the resolution of a picture being dis- 
played on the panel. 

[0314] Further, since each of lateral partition walls 
15Cb of the partition wall assembly 15C is divided into 

45 two portions 1 SCb', 1 5Cb\ and since each divided por- 
tion iSCb' has substantially the same width as that of 
each longitudinal partition wall 1 SCa, it is sure to prevent 
any troubles possibly caused by an expansion of the 
partition wall assembly 1 5C during a sintering treatment, 

50 therefore preventing warpage of the front glass sub- 
strate 10 or the rear glass substrate 13 and a possible 
damage of the partition wall assembly 1 5C, thereby pre- 
venting a deformation of the discharge cells. 

55 Twentieth Embodiment 

[0315] A twentieth embodiment of the present inven- 
tion is illustrated in Fig. 41 . 
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[0316] Fig. 41 is also a plane view schematically indi- 
cating how a plurality of picture elements GD are formed 
by virtue of a plurality of discharge ceils C including three 
kinds of colors R, G, B. 

[0317] As shown in Fig. 41, a plurality of discharge 
cells C are formed by virtue of partition wall assembly 
1 5D. DD is used to represent column electrodes. 
[031 8] In particular, when viewed in the column direc- 
tion, two mutually adjacent (in column direction) dis- 
charge cells C are deviated from each other by half width 
of one cell C in the row direction, 
[0319] In more detail, each of color portions R, G, B 
of one displaying line L is deviated (in the row direction) 
from a corresponding color portion of an adjacent dis- 
playing line L by 1.5 times the width of one cell C. 
[0320] Accordingly, similar to the nineteenth embodi- 
ment, the column electrodes DD are formed in a zigzag 
configuration as shown in Fig. 41 , thereby permitting the 
formation of the above arrangement of discharge cells 
C shown in Fig. 41 . 

[0321] In this manner, as shown in Fig. 41 , each pitch 
element GD may also be formed by three discharge 
cells (R, G, B) which together form a triangular configu- 
ration bridging over two mutually adjacent displaying 
lines L f thereby further improving the resolution of a pic- 
ture being displayed on the panel 
[0322] Further, since each of lateral partition walls 
15Db of the partition wall assembly 15D is divided into 
two portions 15Db\ 15Db\ and since each divided por- 
tion 1 5Db' has substantially the same width as that of 
each longitudinal partition wall 15Da, it is sure to prevent 
any troubles possibly caused by an expansion of the 
partition wall assembly 15Dduringa sintering treatment, 
therefore preventing warpage of the front glass sub- 
strate 10 or the rear glass substrate 1 3 and a possible 
damage of the partition wall assembly 1 5D, thereby pre- 
venting a deformation of the discharge cells. 

First Additional Embodiment 

[0323] Fig. 42 is a plane view indicating a plurality of 
partition wall assemblies suitable for use in any plasma 
display panel of the embodiments shown in Figs. 22 - 41 . 
[0324] As shown in Fig. 42, each partition wall assem- 
bly 15A has a plurality of vertical partition walls 15Aa 
and two horizontal partition walls l5Ab, thereby forming 
a ladder-like configuration providing a plurality of dis- 
charge cells C. 

[0325] In practice, a plurality of partition wall assem- 
blies 1 5A are arranged in parallel to one another with a 
slot SL formed between every two mutually adjacent 
partition wall assemblies 1 5 A, 1 5 A. In this way, an entire 
discharge space formed between a front glass substrate 
1 0 and a rear glass substrate 1 3 may be divided into a 
plurality of smaller discharge spaces by virtue of several 
partition wall assemblies 15 A. 

[0326] Further, the leftmost and rightmost discharge 
cells C of each partition wall assembly 15A are set to 



be dummy cells. The comer portions (on the outside of 
the dummy cells C) of each partition wall assembly 1 5A 
are removed so as to form inclined surfaces 15Ac. 
[0327] By removal of the corner portions (on the out- 
5 side of the dummy cells C) of each partition wall assem- 
bly 15A, it is sure to remove any undesired build-up of 
a material (for forming the partition wall assembly 1 5A) 
from these positrons. 

[0328] The reason for the removal of the build-up may 

10 be explained as follows. 

[0329] If any build-up of a material (for forming the 
partition wall assembly 15A) are not avoided, when the 
front glass substrate 10 and the rear glass substrate 13 
are brought together to form a display panel, the two 

is glass substrates will get in contact with the build-up por- 
tions of the partition wall assembly 15 while leaving the 
other portions thereof in a floating condition. Conse- 
quently, a vibration will happen on the substrates when 
' the plasma display panel is being driven. Therefore, by 

20 removal of the corner portions (on the outside of the 
dummy cells C 1 ) of each partition wall assembly 1 5 A, it 
is sure to remove any undesired build-up of a material 
(for forming the partition wall assembly 1 5A) from these 
positions, thereby ensuring that the two glass substrates 

25 will be in a uniform contact with the partition wall assem- 
bly 15 A. 

21th Embodiment 

30 [0330] A 21th embodiment of the present invention is 
illustrated in Figs. 43 - 46. 

[0331] As shown in Figs. 43 - 46, a plasma display 
panel according to the 21th embodiment has a partition 
wall assembly 105 including a plurality of longitudinal 

35 partition walls 105a and a plurality of lateral partition 
walls 1 05b. By virtue of the partition wall assembly 1 05, 
a discharge space formed between the front glass sub- 
strate 10 and the rear glass substrate 1 3 is divided into 
a plurality of discharge cells C. 

40 [0332] On the inner surface of the front glass sub- 
strate 10, there are formed a plurality of row electrodes 
X each including a plurality of transparent electrodes Xa 
and an elongated bus electrode Xb, and a plurality of 
row electrodes Y each including a plurality of transpar- 

45 ent electrodes Ya and an elongated bus electrode Yb, 
thereby forming a plurality of row electrode pairs (X, Y). 
[0333] Further, a dielectric layer 11 is formed on the 
inner surface of the front glass substrate 1 0 in a manner 
such that the row electrodes (X, Y) are covered up by 

50 the dielectric layer 11. In particular, the dielectric layer 
11 has a plurality of projection portions 11 A located in 
positions corresponding to every two adjacent bus elec- 
trodes Xb, Yb. 

[0334] Then, a protection layer 12 consisting of MgO 
55 js formed to cover the dielectric layer 1 1 . 

[0335] On the other hand, the plasma display panel 
has a rear glass substrate 13 arranged in parallel with 
and space-apart from the front glass substrate 1 0. A plu- 
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rality of column electrodes D are provided on the inner 
surface of the rear glass substrate 13, and arranged or- 
thogonal to the row electrode pairs (X, Y), in positions 
corresponding to the transparent electrodes Xa, Ya. 
[0336] Further, a white color dielectric layer 14 is 
formed on the inner surface of the rear glass substrate 
1 3 so as to cover up all the column electrodes D, and a 
plurality of ladder-like partition wall assemblies 105 are 
formed on the dielectric layer 14, extending in the row 
direction of the plasma display panel. 
[0337] Each ladder-like partition wall assembly 105 
includes a plurality of short partition walls 105a (extend- 
ing in the column direction of the panel), and a pair of 
long partition walls 105b (extending in the row direction 
of the panel) corresponding to the projection portions 
11 A of the dielectric layer 11 , thereby forming a ladder- 
like partition wall assembly 105 (Fig. 43). 
[0338] By virtue of the plurality of ladder-like partition 
wall assemblies 105, an electric discharge space 
formed between the front glass substrate 10 and the 
rear glass substrate 1 3 is divided into a plurality of dis- 
charge cells C each enclosing a pair of transparent elec- 
trodes Xa, Ya between a pair of row electrodes (X, Y). 
[0339] In Fig. 43, Ca and Ca 1 are used to represent 
dummy cells not enclosing row electrodes (X, Y). These 
dummy cells Ca and Ca' are formed on the outer ends 
(right and left) of each ladder-like partition wall assembly 
1 05 and are located on the outside of the displaying area 
of the plasma display panel. 

[0340] Referring again to Fig. 43, outer portions of the 
two lateral partition walls 105b of each ladder-like par- 
tition w^l assembly 1 05, located in the dummy cell Ca* 
outwardly of the dummy cell Ca which is positioned ad- 
jacent to a discharge cell C (located on the right side of 
line m in the figure, i.e., within the displaying area of the 
plasma display panel), are bent toward each other so 
as to form bent portions 105b' which are connected with 
each other at a position between two adjacent projection 
portions 1 1 A of the dielectric layer 1 1 . 
[0341] In this way, a plurality of dummy cells Ca' each 
having a generally triangular shape are formed by virtue 
of the bent portions 105b' of the lateral partition walls 
105b. 

[0342] Although not shown in Fig. 43, the structure on 
the right side of the plasma display panel is just the same 
as that on the left side thereof. 

[0343] With the use of the above structure, it is al- 
lowed to ensure that even if there is a possibility that 
undesired build-up p of a material (for forming the par- 
tition wall assembly) will occur (shown in Fig. 43) during 
a sintering treatment for the formation of the ladder-like 
partition wall assembly 105 (made of a glass), such kind 
of build-up p can only form in positions not facing the 
projection portions 11 A of the dielectric layer 11 . 
[0344] In this way, as shown in Figs. 45 and 46, since 
the build-up p can only occur in slots s formed between 
the partition wall assembly 105 and the dielectric layer 
11 , when the front glass substrate 1 0 and the rear glass 



substrate 13 are brought together to form the plasma 
display panel, it can be made sure that the build-up p 
will not get in contact with the projection portions 11 A of 
the dielectric layer 11 , thereby avoiding the formation of 
s some unwanted slots between the lateral partition walls 
105b of the partition wall assembly 1 05 and the projec- 
tion portions 11 A of the dielectric layer 11. 

Second Additional Embodiment 

[0345] Although it has been described in the above 
first embodiment (Figs. 1-5) that the partition wall as- 
sembly has a two-layer structure including a black color 
layer and a white color layer, it is also possible that such 
a partition wall assembly has a one-layer structure in- 
cluding only a white color layer. Further, the partition wall 
assembly may also be formed into a light-transmissible 
structure formed by a low melting point glass not con- 
taining any pigment. 

[0346] By forming the light-transmissible partition wall 
assembly, a light generated in each discharge cell is al- 
lowed to be randomly reflected within the partition wall 
assembly so as to be widely spread on to the front glass 
substrate. Therefore, it is possible to improve an appar- 
ent numerical aperture so as to increase the brightness 
of the plasma display panel. 

[0347] Further, it is also possible that a black color lay- 
er (light absorbing layer) may be formed on the upper 
surface of the light -transmissible partition wall assem- 
bly, thereby forming a two-layer structure including a 
black color layer (light absorbing layer) and a light-trans- 
missible layer (transparent layer). 
[0348] While the presently preferred embodiments of 
this invention have been shown and described above, 
it is to be understood that these disclosures are for the 
purpose of illustration and that various changes and 
modifications may be made without departing from the 
scope of the invention as set forth in the appended 
claims. 



Claims 

1. A plasma display panel comprising: 
a front substrate (10); 

a plurality of row electrode pairs (X, Y) provided 
on the inner surface of the front substrate (1 0), 
said row electrode pairs (X, Y) being arranged 
in parallel with one another and extending in the 
row direction of the panel, with each row elec- 
trode pair (X, Y) forming a displaying line (L); 

a dielectric layer (1 1 ) provided on the inner sur- 
face of the front substrate (10) for covering the 
row electrode pairs (X, Y); 
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a rear substrate (1 3) arranged in parallel with 
and space-apart from the front substrate (10), 
forming a discharge space (S) therebetween; 

a plurality of column electrodes (D) provided on 
the inner surface of the rear substrate (1 3), said 
column electrodes (D) being arranged in paral- 
lel with one another and extending in the col- 
umn direction of the panel, in a manner such 
that at each intersection of a row electrode pair 
(X, Y) with a column electrode (D) there is 
formed a light emission unit; 

a partition wall assembly (15) provided be- 
tween the front substrate {1 0) and the rear sub- 
strate (13), said partition wall assembly (15) in- 
cluding a plurality of longitudinal partition walls 
(15a) and a plurality of lateral partition walls 
(15b), thereby dividing the discharge space (S) 
into a plurality of discharge cells (C); 

wherein the dielectric layer (11) has a plurality 
of projection portions (11 A) located corre- 
sponding to and protruding toward the lateral 
partition walls (15b) of the partition wall assem- 
bly (15), in a manner such that there would be 
no slots formed between the dielectric layer 
(11) and the lateral partition walls (15b). 

2. The plasma display panel according to claim 1, 
wherein a slot (r) is formed between the dielectric 
layej (11) and each longitudinal partition wall (15a) 
of the partition wall assembly (15). 

3. The plasma display panel according to claim 1, 
wherein a fluorescent layer (16) is formed to cover 
side faces of the longitudinal partition walls (15a) 
and the lateral partition walls (15b) and exposed 
portions of another dielectric layer (11) formed on 
the inner surface of the rear substrate (13). 

4. The plasma display panel according to claim 1, 
wherein the partition wall assembly (15) has a two- 
layer structure, one of which is a light absorbing lay- 
er (1 5') located closer to the front substrate, and the 
other of which is a light reflecting layer (15") located 
closer to the rear substrate (1 3). 

5. The plasma display panel according to claim 1, 
wherein each row electrode pair (X, Y) has two row 
electrodes each having a light absorbing layer (15') 
facing the front substrate (10). 



the two row electrodes (X, Y). 

7. The plasma display panel according to claim 1, 
wherein a mutual positional relationship between 

5 two row electrodes (X, Y) of a row electrode pair is 
alternatively changed from one displaying line (L) 
to another, two mutually adjacent row electrodes 
(Xi, Xi+1, Yi' ; Yi+P) of every two mutually adjacent 
displaying lines (Li-1 ', Li') are connected to an iden- 

io tical common electrode main body (Xbj'). 

8. The plasma display panel according to claim 6, 
wherein protruding portions (11 A) of two mutually 
adjacent row electrodes (Xi, Xi+1 , Yi\ Yi+1 ') of eve- 

75 py two mutually adjacent displaying lines (Li-1 1 , Li') 
are connected with each other. 

9. The plasma display panel according to claim 1, 
wherein there are formed a plurality of lateral light 

20 absorbing straps (30) on the inner surface of the 
front substrate (10), with each lateral light absorbing 
strap (30) being positioned between two mutually 
adjacent row electrodes (Xi, Xi+1 , Yi' : Yi+V) of eve- 
ry two mutually adjacent displaying lines (Li-1 ', Li'). 

25 

10. The plasma display panel according to claim 1, 
wherein there are formed a plurality of longitudinal 
light absorbing straps (31) on the inner surface of 
the front substrate (10), with each longitudinal light 

30 absorbing strap (31) being positioned correspond- 
ing to one longitudinal partition wall (35a). 

11. The plasma display panel according to claim 1, 
wherein a light absorbing layer (40) is formed on the 

35 inner surface of the front substrate (10) layer, said 
light absorbing layer (40) having the same pattern 
corresponding to the lateral and longitudinal parti- 
tion walls of the partition wall assembly (45). 

40 12. The plasma display panel according to claim 1, 
wherein protruding portions (11 A) of two row elec- 
trodes (X, Y) forming one displaying line (L) have 
mutually facing head portions which are inclined 
with respect to the row direction of the panel. 

45 

13. The plasma display panel according to claim 1, 
wherein each displaying line (L) includes a plurality 
of discharge cells repeatedly arranged in the order 
of R, G, B, each column includes a plurality of same 
50 color discharge cells, with every three discharge 
cells C (R, G, B) arranged in a display line forming 
one picture element (GA). 



6. The plasma display panel according to claim 5, 
wherein each of the two row electrodes (X, Y) form- 
ing one electrode pair has a plurality of protruding 
portions (1 1 A), forming a plurality of discharge gaps 
(g) between mutually facing protruding portions of 



14. The plasma display panel according to claim 1, 
wherein each displaying line (L) includes a plurality 
of discharge cells C repeatedly arranged in the or- 
der of R, G, B, one displaying line being deviated in 
the row direction from its adjacent displaying line by 
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one discharge cell, with every three discharge cells 
C (R, G, B) arranged in a display line forming one 
picture element (GB). 

15. The plasma display panel according to claim 1, 
wherein each displaying line includes a plurality of 
discharge cells C repeatedly arranged in the order 
of R, G, B : one displaying line being deviated in the 
row direction from its adjacent displaying line by half 
width of one discharge cell, with every three dis- 
charge cells C (R, G, B) arranged in a display line 
forming one picture element 

16. The plasma display panel according to claim 1, 
wherein each displaying line includes a plurality of 
discharge cells C repeatedly arranged in the order 
of R, G, B : one displaying line being deviated in the 
row direction from its adjacent displaying line by 1 .5 
times the width of one discharge cell , in a manner 
such that each pitch element (GD) may also be 
formed by three discharge cells C (R, G, B) which 
together form a triangular configuration bridging 
over two mutually adjacent displaying lines (L). 

17. The plasma display panel according to claim 1, 
wherein each lateral partition wall (65b) of the par- 
tition wall assembly is divided into two portions 
(65b\ 65b') by an elongated slot (SL) extending in 
the row direction of the panel. 

18. The plasma display panel according to claim 17, 
wherein each divided portion of each lateral parti- 
tion wall (65b) has substantially the same width as 
that of each longitudinal partition wall (65a) of the 
partition wall assembly (65). 

19. The plasma display panel according to claim 17, 
wherein a plurality of light absorbing straps (70) are 
formed on the inner surface of the front substrate 
(10), in positions corresponding to the elongated 
slots (SL). 

20. The plasma display panel according to claim 17, 
wherein a plurality of light absorbing straps (70) are 
formed on the inner surface of the front substrate 
(10), in positions corresponding to the longitudinal 
partition walls (65a) of the partition wall assembly 
(65). 

21. The plasma display panel according to claim 17, 
wherein at least the longitudinal partition walls (65a) 
of the partition wall assembly (65) have a two^yer 
structure, one of which is a light absorbing layerfac- 
ing toward the front substrate (10), and the other of 
which is a light reflecting layer facing toward the rear 
substrate (13). 

22. The plasma display panel according to claim 1, 



wherein each of two row electrodes (X, Y) of a row 
electrode pair includes an elongated main body por- 
tion extending in the row direction of the panel and 
a plurality of protruding portions (11 A) extending in 
s the column direction of the panel, so that a plurality 
of discharge gaps (g) are formed between mutually 
facing protruding portions of two elongated main 
body portions, 

10 wherein each elongated main body portion is 

made by a metal film; 

wherein each protruding portion (11 A) is 
formed by a transparent electrically conductive 
is film, with its base end connected to an elongat- 

ed main body portion. 

23. The plasma display panel according to claim 22, 
wherein a light absorbing layer is formed on each 
20 elongated main body portion so that said light ab- 
sorbing layer is interposed between the inner sur- 
face of the front substrate (10) and the elongated 
main body portion. 

2S 24. The plasma display panel according to claim 22, 
wherein one elongated main body portion is shared 
by two mutually adjacent row electrodes (Xi, Xi+1 , 
Yi'+ Yi+1 ') of two mutually adjacent displaying lines 
(Li-V.Li'). 

30 

25. The plasma display panel according to claim 17, 
wherein the outermost comer portions of each lat- 
eral partition wall are removed so as to form inclined 
surfaces thereon. 

35 

26. The plasma display panel according to claim 1 or 
17, wherein outer end portions of partition wall as- 
sembly (105) are formed in positions not facing the 
projection portions (1 1 A) of the dielectric layer (1 1 ). 

40 

27. The plasma display panel according to claim 26, 
wherein outer end portions of each pair of lateral 
partition walls (105b) are combined with each other 
in positions not facing the projection portions of the 

45 dielectric layer (11). 

28. The plasma display panel according to claim 1, 
wherein the partition wall assembly is made of a 
light transmissible material. 

so 

29. A plasma display panel comprising: 

a front substrate (10); 

55 a plurality of row electrode pairs (X, Y) provided 

on the inner surface of the front substrate (10), 
said row electrode pairs (X, Y) being arranged 
in parallel with one anotherand extending in the 
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row direction of the panel with each row elec- 
trode pair (X, Y) forming h displaying line (L); 

a dielectric layer (ID prevtded on the inner sur- 
face of the front sub otitic < iQ, !o* ccvermc the 
row electrode pairs i X v - 

a rear substrate (I3i **t ^rvKd ;r p.*MHe! with 
and space-apart from \t o iront subsume i'\0). 
forming a discharge sp**;c <Sj tnorcoetweon 

a plurality of column electrodes { C j provided on 
the inner surface of the re^f substrate (13), said 
column electrodes (D) bomq h -ranged in paral- 
lel with one another and extending m the col- 
umn direction of the panel in a manner such 
that at each intersection ol a row elect rode pair 
(X, Y) with a column electrode (D) there is 
formed a light emission unit 

wherein each of two row electrodes of one row 
electrode pair (X, Y) has a plurality of protruding 
portions (11 A), thereby forming a plurality of 
discharge gaps (g) between mutually facing 
protruding portions of the two row electrodes 
(X, Y); 

wherein a mutual positional relationship be- 
tween two row electrodes (X, Y) of one row 
electrode pair is alternatively changed from one 
displaying line (L) to another; 

one common electrode main body portion is 
shared by two mutually adjacent row electrodes 
(Xi, Xi+1, Yi\ Yi+V) of two mutually adjacent 
displaying lines (Li-V, Li'). 

30. A method of making a plasma display panel com- 
prising: 

arranging a plurality of row electrode pairs (X, 
Y), provided on the inner surface of a front sub- 
strate (10), in parallel with one another and ex- 
tending in the row direction of the panel, with 
each row electrode pair (X, Y) forming a dis- 
playing line (L); 



tending in the column direction of the panel, in 
a manner such that at each intersection of a row 
electrode pair (X, Y) with a column electrode 
(D) there is formed a light emission unit; 

s 

providing a partition wall assembly (15) be- 
tween the front substrate (1 0) and the rear sub- 
strate (13), said partition wall assembly (15) in- 
cluding a plurality of longitudinal partition walls 
10 (15a) and a plurality of lateral partition waits 

(15b), thereby dividing the discharge space (S) 
into a plurality of discharge ceils (C); 

wherein the dielectric layer (11) has a plurality 
is of projection portions (11 A) located corre- 

sponding to and protruding toward the lateral 
partition wails (1 5b) of the partition wall assem- 
bly (15), in a manner such that there would be 
no slots formed between the dielectric layer 
20 (11 ) and the lateral partition walls (15b). 

31. A method of making a plasma display panel com- 
prising: 

25 arranging a plurality of row electrode pairs (X, 

Y), provided on the inner surface of a front sub- 
strate (10), in parallel with one another and ex- 
tending in the row direction of the panel, with 
each row electrode pair (X, Y) forming a dis- 
playing line (L); 

providing a dielectric layer (11 ) on the inner sur- 
face of the front substrate (10) for covering the 
row electrode pairs (X, Y); 

arranging a rear substrate (1 3) in parallel with 
and space-apart from the front substrate (10), 
forming a discharge space (S) therebetween; 

arranging a plurality of column electrodes (D), 
provided on the inner surface of the rear sub- 
strate (13), in parallel with one another and ex- 
tending in the column direction of the panel, in 
a manner such that at each intersection of a row 
electrode pair (X, Y) with a column electrode 
(D) there is formed a light emission unit; 
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providing a dielectric layer (1 1 ) on the inner sur- 
face of the front substrate (1 0) for covering the 
row electrode pairs (X, Y); 50 

arranging a rear substrate (13) in parallel with 
and space-apart from the front substrate (10), 
forming a discharge space (S) therebetween; 



arranging a plurality of column electrodes (D), 
provided on the inner surface of the rear sub- 
strate (1 3), in parallel with one another and ex- 



wherein each of two row electrodes of one row 
electrode pair (X, Y) has a plurality of protruding 
portions (11 A), thereby forming a plurality of 
discharge gaps (g) between mutually facing 
protruding portions of the two row electrodes 
(X, Y); 



55 wherein a mutual positional relationship be- 

tween two row electrodes (X, Y) of one row 
electrode pair is alternatively changed from one 
displaying line (L) to another; 



21 



41 



EP 1 017 081 A2 



one common electrode main body portion is 
shared by two mutually adjacent row electrodes 
(Xi, Xi+1, Yi\ Yi+V) of two mutually adjacent 
displaying lines (Li-1\ Li'). 
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(54) Plasma display panel 

(57) A plasma display panel comprises a front sub- 
strate (10) and a rear substrate (13), a plurality of row 
electrode pairs (X, Y) provided on the inner surface of 
the front substrate (10), a dielectric layer (11) provided 
on the inner surface of the front substrate (10) for cov- 
ering the row electrode pairs (X, Y), a plurality of column 
electrodes (D) provided on the inner surface of the rear 
substrate (13), a partition wall assembly (15) provided 
between the front substrate (10) and the rear substrate 
(13), said partition wall assembly (15) including a plural- 
ity of longitudinal partition walls (15a) and a plurality of 
lateral partition walls (15b), forming a plurality of dis- 
charge cells (C). In particular, the dielectric layer (11) 
has a plurality of projection portions (11 A) located cor- 
responding to and protruding toward the lateral partition 
wails (1 5b) of the partition wall assembly (1 5), in a man- 
ner such that there would be no slots formed between 
the dielectric layer (11) and the lateral partition walls 
(15b). 
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